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Abstract not available for JP 2001523971 (T) 

Abstract of corresponding document: WO 9850431 (A2) 

The invention relates to a method of preparing heteromultimeric polypeptides such as bispecific 
antibodies, bispecific immunoadhesins and antibody-immunoadhesin chimeras. The invention also 
relates to the heteromultimers prepared using the method. Generally, the method provides a 
multispecific antibody having a common light chain associated with each heteromeric polypeptide 
having an antibody binding domain. Additionally the method further involves introducing into the 
multispecific antibody a specific and complementary interaction at the interface of a first polypeptide 
and the interface of a second polypeptide, so as to promote heteromultimer formation and hinder 
homomultimer formation; and/or a free thiol-containing residue at the interface of a first polypeptide 
and a corresponding free thiol-containing residue in the interface of a second polypeptide, such that a 
non-naturally occurring disulfide bond is formed between the first and second polypeptide. The 
method allows for the enhanced formation of the desired heteromultimer relative to undesired 
heteromultimers and homomultimers. 
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3fa©^p-r/l^"r-oa^ftii^:S*5^fcipa4U^ Fc^tOB s A 

-t&s^ffVir hW^U K-VC*>5CM i 1 s t e i n*3±U«Cu e 1 1 o 
.Nature 3 0 5 : 5 3 7 ~ 5 4 0 ( 1 9 8 3 )). 
M^SyhW^D K-vfcJSV^T, fi (H) JfcfflWteHU Brfi©^ 
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, M. R. ^ Methods Enzymol. 1 2 1 : 2 1 0~2 2 8(1 

9 8 6))„ r^6>©M4L<*VMH©^^H:, BsAbOi§tftT*f. * 

9 9 2)_t|B, doitFMa s s i mo b (1 9 9 7) _hfB) 0 



Ml-f At 5 r t 5 c W v-ft (R i d gwa y fb, Protei 
nEng. 9:617-621(1996)), *5<fc tK*BJ!^#^ iZf&MZ tl& 7 

fcc n 3K^y^tt5iiaot, ft(*/MWfBf-'^/y-7K (A 
b/Ia) cD£j£^ < £t9¥lJ$f£tl3 < £ 51-. fi9 0%4t©^foW?-i5t 

7&*&J&£U§5ro-^ Blft©B s A b ©HUR^tf e>*i,5 0 

TPtP =f-r-fliOfc A jfS l ©^ y K fcJB 2 9 K fc ©M©# 

iwa?), «o*f^tt^w-cioa*)*snr«-e*>5(igiA) 0 gf 

^ p -7/vf-7-tn:#:©^ 1 ©# JJ •<7 0 ^ Ktf 2©#U ^7°^ F t ©M©» 
SLV^ffitt, K^-r^© C„3 K;*>f Wj>ti< bh-n&t& 0 

m-emKim-rzm 1 # 2 ©#** y k© w -ww^- 



rotuberance-into-cavity)Wt@Mte^W%«^ijg ; Xlttt L^I/^v'^/Vy^ 
ffi-?«£ft#3„ r^gj (protuberance) (4, »1 KOlMBKS 
b7 



7c££©ft#W& r^j (cavity) », ffitic, *&fcr 5 it)/h 
(Mx.Si\ 75 = y*fcf±hw*=y) ttftt5iii:ioTS2 0 

^ K t * 2 sK y ~W F t «>IW-ej&£ $ ft3 X 5 =. i \c X o T#fg § 
ftS(Bl B). 

^WMft77^7^^^y7!)-(Vaughan, T. J 
. t> (1 9 9 6) Nature Biotechnology 14:309~ 

otcWmomtim-ibbtzfciV a u g h a n, T. J. P> (1 9 9 6) _kfe)„ 

W3E« «© ^ft ^'ft t fctf&fiSi- 5 J: 5 £ ft 5 4§^tiS& £ ft 5 ^ 
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£|?2cq '>4<ifclocJP,45) Jjfy^y^ Ki<oKro#ffiSr3g 

<D5}f y KfcS6ft5Ji«y "^f- K t ©M©££&tism^ ; *5 

0:02) fuSBwmirojKy^^K*5j;U?/>^< Hloo*64S>K5^f 

lJ«2 0JKy^f-KO-5raE«flH:#a-r5T5/IIE?!l**'U ^LT^coJ: 
5*#a-f5E?iJtt» ttrlB5Ky^^K»^ix€tb©7ccD6»^MLT, 'pft< 
it 8 0%, l?SL<(4'>4< tt>9 0%, i5#SL<B'>4<it)9 5%, 
fttffSKIil 0 0 %©6a?iJP-tt©T 5 /»E?iJIS|-tt*W-f5o 
SiTfB©lS£^fr : 

(i) JB1©#»^^K, ^2W^y-sy^K*3iV#ii-r5««Sr = -K 

(i i) 1t^Ma±S*fe^^^*#MffifeT;*Sr0iRi-?»Xg o 



5 i~<5 i: tioT>'x/i'7 -f FS^fg i y K £ fg 2 U 



©tfy^r/^F&itfS^Wtfy^:/?- Ktt, *iT^&h,» »*L<tt, fc M g 
g^ChS F^ W£^©ffi#©)tft F;^ v£-£tPo 
BU &^T\ #ffiT^3fgl©^y^:/f-F.fcJ;tfig2cD 

±©v/vf-7-ft ft< -y > tffis#ffl-rs i 5 KEBSft-c. $ 1 ©# y 

Kil|2©jKy-<7 c f : -Ki:0#S5r^-t'5^f 1 -7--'fbK^^^^ti'„ #31 

4L*^^7^ F*!rg-©£/£ ; ; *3 

H«©^^4Jx5*s, m&fclgjestiftvx, ^fn-?/vf-7-#li» 
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5 «t 5 KBaesft-c^sr $ / ng&s&sB i ©*° y KrojMS&^tr* i © 



9J©IUil««tc*sv^r, Sgl©»4, ^fiW*^#-r5T5 7KSr 

*iS ; 

(b) »2 0#y^^Kft3-K1-4»2©tf«*aEJEU H2 

©^ y ^.-ff- F©#srt©r 5 y ifee§*£, i *> /h* r 5 / 

ttft££ff&U ^tUCioT, B2©#y^^Ki£^£^/££*3Xg 0 
£0>»£\ HWBroftiBHt, £0>£iH£ffiZftMr*S «fc 5 KffiB£ft6 ; 

(c) fuEwmi©S^*5J;0 ; m2©SK^«±«(c^AL-C, IWB<o»l 
xxm 2 <ommm%.Zti& «t 5 (c?t£«£igii1-5Xg ; *j ±u« 

( d ) mmmmmfr b l/c-t * •m^-fflttmii-r s x@„ 

a w©s? 2 ©ffijg^wsw^ig-a-i- sa^srisi^r 5 ^ t (ins u \ 

F i g i n i tb<D%m (Figini, M. b (1 994) J. Mo 1 . Bio 
1. 239:68-78, ^tl(±##t LT^©£{*;6M^&B#^ lOll.^* 
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l^-f^^w- £*ifcS:§^ (3W*tncii9) ^14#J£P£< rfcfc: iots 
MKT 5 r ©7? i o Til £ ft* #fflfc£fi:Stfk i 5 fcgtfr* K 

(0 1 A~E l c£#M)o !B»*.ttJfi©««*i6>feliI*lS*i,5Bf 



©»*t*t«H-c*)S. mi Bit, MUcD^P-^^-ft;^ a*u<ft 

v^^P-r/v^-ftjsitK*^-^/^^— -fbJ:l9 L^<£ 5 fi (h) 
ll*ii^S^5»e-K:ii:5*fflJ/«ftiaH1»H-T?*>S. BlCli, IDCig (L) 
*4r#f-5St#&SfcL-C, IH»-C*v^«Ki:»»JiM-5«fl©raH^lliB$tL 

g|2A~g|2C 0 El 2 Aft, 7r-v : f^7'^^^-pRA2S:«Mt 

5 0 g]2B»\ -a-figSnfcae^?jlS^$tL5C H 3^ M13©Ig^I I 
I?y/^fiffli^^^ftLT, ^Oie? (El l i son?,, N 
ucleic Acids Res. 1 0:4 0 7 1-4 0 7 9 (1 9 8 2))^ 
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s<?WDfatbW^£frZ>'<-?<?- F(gD777^ La sky, L. A. ioXXl 
Dowbenko, D. J. (1 9 8 4)DNA 3 : 2 3 ~ 2 9 ; B e r m a n 
, P. W. h (1985) Science 227:1490-1492), *J 
i0^fi#mW^7 s i3 7 1 T-if»>r^^--if (Genena se) J ©PSgJ (G 
) Sfu (Carter, P. h (1989) Proteins :Structu 
re. Function and Genetics 6:2 4 0-2 4 8)© 

±.m\zm^&o 0 2cit, ffim$*ii>c n 3mKi-<oi%miz. Kaba tf>© 

Eu^i^^oT#^^#(j-fcg|2BCDv ! >'X hn^tt^n^cDft^gBM (IB 
?J#^2) -e&5„ ffeffi^«jtB8^*s«FfcnS^Vy^S<7)E?iJj. »5JS, £ 
1^, 688 — 696 NIH, Bethesda,MD(1991) 0 igO 
'lST3 6 6W^t„ Z<D£otemm^ ^»C H 3jte^lr*5i^5M^ 
ft©fc*(CfIlft{L£;}x3(3 6 6,3 6 8*5j;tf4 0 7). 
0 3A~g|3C o H3A*sJ:tffla3BB:, ^##HT"(Ia) t fcR:tt#(Ab) 

©SfUo i tlWRO & # ix 5 7 s n x-Y V A Jfg $ ttfc £j$ffe © S D 

5 s -* tt, 2oO»atLfclOlkOWe*)5. x«f±, SALfcDNA©«*bb 
(I a : H : L) y«tt, 5£j&to-*vl^ 

H4(i. Axl, Rse, IgER, Ob - Rto £tfV E G F \cM~t6^Mi± 
*#t-S8floaft5tft#©V L EyO©tfcttT?*>5. IB?(J£« (Kabatb ( 
19 9 1) ±fS) (C h o t h i a, C. &itKL e s k, A. 

M. J . Mo 1 . Biol. (1987) 196:901-917) It^ofcS 

jR*s^cDRa*offiitft, T$&<fctf#t-<£oT*-r„ Axi. 7 

El 5 fi, atRSixfcJtO b - R ^ o-V*S itmH E R 3 * n- vroftJMa «t 
0!«^©JtiK-efe5o rMIW»ili;«fflbfcSo b-R^ n-y 2 6 
*3 <fc t$KH E R 3 n - >- 1 8 © V H ga?iJ*5 £ tf#ii-f 5 V L |B?iJ & ^i" 0 

EI6 0 Mp 1 - I gG*SWHER3-I gG[C^%mW^*tktt\-fZ>tz 
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feO-^XhV yfELTSA, Wffc Lfcjrtffckt, Y3 4 9C:T366S:L3 
6 8 A : Y4 0 7 V/T 3 6 6' W : S 3 5 4' CCD^MSr^fr-f 3#TM p 1 X 
#lHER3©B s I gGT*fe9, F c W££^$*fc#JS^55E©KMp 1 * 
fcflKHER3® I gG^t«Lfc 0 

@7it fcfcfoftmmmmMmmmm (adco ©w»b*©#^?7t? 

fc2>„ ADCCft, (S 354C:T36 6W/Y3 4 9' C : T 3 6 6 

' S:L368' A:Y407' V) *fcf*U£3!©F c fc5W*7V V $4 7" 
ft— grf hn-;Vft* (E2 5, Presta, L. G. 53 (199 3) 

J. Immunol. 1 5 1:2 6 2 3-2 6 3 2) ©Pf^tttShu 
MAb4D5-5 (Carter, P. h (1 9 9 2) PNAS USA 89 

: 4 2 8 5-4 2 8 9) }C £ o Tffi^ £;Hfc 0 (1 2 5 n g/m 1 ) ft, fc 

b *ffiifc 7 ^ ^ ^ -Ma& «tt>*sK-BR-3 t 1 1 utjt 



88tt, HER3K*fLT*fi*nfcSi#©«iltOb-RC#Lr*ie*il 
fcin:ft:©«iliWM©T5/*E?iJiai-ttft*tlT5!l1?*)«. ffiain-tttfi o 
0%Tfc56»ft*1-SJi#:ftaH^(^-r o B5!IW-tt*S9 8%~9 9%"Cfe 

i. 
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&5VMi/Ky-<:/^m jgi«#y^:/:f K&£mg2»#y^:/f-m 

^TtiY/kfY-titSI^teftiltlJ, ^xn^^-(^xJ4\ Di e 
t s c h h (_h|B) K £oTf2«£;ft,5-S#Jltt&gtt#H^-K ^fnb!) 
T-W**.!*, ChamowP) (±ta) tdioTtaft^^SAb/l a^^y). 



#Wc*svvr, /Ky^yf-Kw^ic^-r?.^**, -^r-fyil 

^p/D ^Sriaft-rSHBSWfFWBfSPCT/us 9 0/0 6 8 4 9^ (-ft 
^^-ftK^^^tt, irff&tJ^SS^ffllcio-c, SSfcffiEflWffiili* 

1SPCT/US 9 6/0 1 5 9 8f (rfttlgMfi Lt^©^^*i»f^ 
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<«*.«, fB'/y4fclih9^h7r» i:«ft-fSr t Jet 

(c*5it5^S^n^y VIB^H:, lgG„ IgG 2> I g G 3 StB I g G 4 ©f 
IgA, IgE, I gDSfctel g M*»6,#5rti9S-C#5!JS, Ig 
Gj, IgG 2 , IgG a SftftIgG 4 WiU\ 



/n»s&#u a^tt, 8^~5 o^©ra©r^/ae»s Ksua, so 
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beau a, *%m<D&&ft&immz3sft&mm<'>T$.sms&m^o 

y^^y-ii, Vaughanb (1 9 9 6) (±|S) =fc •) fB« $ ft 

80%, ff*L<tt'>4<tt90%, J;W*L<im<it9 5% > Sfe 
L< ftl 0 0%©IHI-tt©T5/HE?!l|HI-tt*^ri-5«l|-cab5. 

5o Jt|SE$tLS««^, T?;i^K-l 0 0%©B?iJP-tt-efc5*&-, # 



ft1-5^t^W*LV\ tfliiJ, St«i|g^CDR3S*<0firB«:, SSM^tt (Ka 
batf, (19 9 1) ±|S) *7cf4#ig£ig (Chothi a&itKLe s k ( 
1 9 87)J. Mol. Biol. 196:901-917) i^oT&SI-S 



IB^SftS : t r-J&ftsjVV^V ; ?v7&R*/WErV ; J&fi^/WrV&ffiH^- ; 

IWW*/^:/ ; ftlli*^^ ; 5 ; n-lftf!) ^> 

; 4 V yAm ; 4 y>Bi; V v ; MfiiMatf/WrV 

; X/ui/h-y ; f#ft*;«y ; 7>v%-d-y ; gv I I I cHf. SixB^ 

sasHH* ; >m&-r h y ?Afij«B^ : mmfm^mm ; *n 

Sit b^y ^^fcil«lM^7^5/-^>ffitt^H^- (t-pA) 1£Z<D-7? 

T— a*3itFM**5EHT— i3 ;xy^7 7i)t-if; RANTE S (r e gu 
lated on activation normally T — cell 
expressed and s e c r e t e d ) ; t n y y — i/ife&f 

W^KMI P I -l-o) ; t bAftT^"5^*^©«T^y$y ; ^ 

-9-B**K ; u-^i^Agl ; U7*?y>Bm ; ^bV?^ ; 

Mi*;«yli^f K; is ma<oW&mif>^K ; dn 

a s e ;^yt f'V ; 7*^fcT> ; ilffrt&MSIfi^H^- ( V E G F) ; 



y^fciiffeB: («) H^©l/t^-;^yT^!)y;/nf-fyAlfctt/ 
PT-fyD ; y ; fSJttgSiHftBDNF), c^-p Fp7^ 

=i-p|-p7^-4 1 ^a. — ci hn7^y- 5£fcfl~3.— P 
7^y-6(NT-3, NT-4, N T - 5 ^fctiN T - 6 ) , feSVUNGF- 
|3*^©#igiiJ«H^*^»#g**H^ ;JMvtStS*«*H^(PDGF) ; a 
FGFtiitfb FGF^^«a,»aiSii«H^ ; -h&igmH^ (EG F) ; T 
GF-J31, T G F — j3 2 , T G F - (3 3 , TG F - jS 4 * fci±T G F - 0 5 £f 
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itrtfT G F — a joit/T if© h 7 5 ^'if 3®HT-(T G F) ; 

■^yv-a!) >mmmm^- i * w 9 >«±t«H^- 1 kigf-i 

&itM GF - I I) ; d e s (1-3) - I G F - I (M I G F - I ) , 4 Vis 
=lV isWrnrntt-Sfl"*?* I CD-3, CD-4, CD-8*3itFCD- 
1 9t£t*<DCD?>^?S ;xy^p*Vxfy ; #f|«H^ ; A/ h-^v^ 

$$$i.XM-y#—y=-vy-yt£¥(Oy('y$i—y^xiy ; nps- fiMH^- (c 

SF) M, Mx.fi, M-CSF, GM-CSFjoi^G-CSF ; 4^$ — P-Y 
*y (IL) m. MA.fi, I L- I L- 1 0 ; .X-^-^drv'Pv^A^ 

~t? ; T«i^ir^- ; SfflJR* v^gf ; ««EiiH^ ; Mx.fi, AIDS 

- ; T Fl/W ; ff»^^^K ; Kfr ; *J <fctW:fEC0# V -<v°^ V<D^1°tlfr 

rjgio^y^^-Kj », ®2©^y-<^Ki:^L#5{ift©#y-<-7 0 
f-K-eabs. fgio^y^/^F&it^^y^/^Fii, r#Bj (tie 
fcss^-cjesD-cgrt-a. #ffi^Jnx.T, S5icD#y^;/^Kii, r^K*^ 

>\ (Mx.fi, ffi#o-sr« K^-fy, MrT^-jgil-F^^, D^K^K 
^^fefil^ffittK^yh *fctiC H 2, C„l*5«ttfC L K^-r^«r-&tf 

iK^tpit^-e^ao m^y^T-^Ffi, tftfra»e»»*4*i/a^ft< 

n 3 >f fit -Y y-ffe 5 , ffS 1 ©# 5 ^rff- KOJMfi&^dW 



y -<yf- f, y ^t 0 ^ f©i§£- 4 > 1 1 tf-in*©^ 4 

7°^F(#i^, ^©t/irT^-^y-^^F, Mx.fi, vs*y- 8 U 

±7°?- (IL-8R) fc'iWyr^^TBW?- (Mx.fi, lfa- 
iSftliGPIIIb/IIIa) ir^^-^^-f-S^y^^K), y# 



^K^y^^K(Mx.iJ, ttgflH^(NGF), ^-BM7^y-3 ( 

NT- 3) tSZTm&ammSmm* (BDNF) -Arakawa^, J. B 
iol. Chem. 269(45): 27833-27839 (1 9 9 4) 
Radziejewskit, Biochem. 3 2(4 8) : 1 3 5 0(1 9 9 

3)), &±tFK#:®^K^>* 0 y^:/^K(m«, ^T#9*-f <d i a b o 
dy))„ ffSU^lO^J^m, M^P^P>-©StK^^i^ 

^K^>\ SfcttBWi£ttK*>r:'), *fcttC 1I 2K^'fy, c H l F^-Y v 
a^c^Y^^>^timW(O^Y^4iy (SfcK, 

Sft.5'>ft< it lo(OF^>^fe, r©J; 5&K^>ii, W^^t 

»jars^ta s -c§5o «^ft®2«#y^:/^Kti±Tfe^rm3„ ^ 
mmx y p\ n«;K y K»e^ -y > 1 1 1 

#5^<^K(Wlc, SiJcoHry^-*°y-<^H\ -f^-n^y 
-8Wr^- (IL-8R) j3±Wyf^PV--fP^v- L 
FA- I *fci4GP I I I b/1 I I a) t^V-7-SrffMI-S^y^^K) 
, y^VK^y^<^K(«ii4\ #g«»(NGF), ^-pFp 



7^ y-3 (NT- 3) &±tfJ8A£#£$*B? (BDNF) -Arakaw 
a £5, J. Biol. Chem. 269(45): 27833 — 27839 (19 
9 4) JSiOtRa dziejewskit, Biochem. 32(48): 13 

5o(i 9 9 3)), fcit/sttroBraw-f >jKy^^K(^xK\ vt-k?* 

)„ »4LV^2©^y^^K(t, fc&^n^y ^©S^hV-f ^fcK^Ufc 
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(«*.«, t MfcSt#*5<£tfPR I MAT I ZED™jnfr) *Sit«fcffitt5»H^ 
^StbSo W77^7yFj tft, Fv, Fv\ Fab, Fab' *5i 
tfF (ab') 2 ffl77^yF^Jh5„ 

v^t, t MUfttti*, (cdr) iraae-t-saMfias, »f 



■fV V©Fv#ffi^«jtffi* (FR) *fiS-T5*t MSSfcioTEt 
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r*-&tf. J &o±5ft"sr«K^'f^K:*sv^r, CDRftW^rxJiUKWi^ 

y^®S^t§B (Fc) <D'J>&< fct-^^tfo t Mfc*n#«U Si^feiM^ 
%&3<D%iW,X~?f]? (macaque) t^Mftt^itiaot 
S^S*t5Siff*>foW»Sn5PRIMAT IZEDrSff^tf. 

sAbOflliB, M*itoJf&<a^fc^3-#©7-At, »IJI&««ff§IH^ 

o SlF c 7 R I/ftCD 1 5, fipl85HER2/Fc7RI I I ( 

CD 1 6), SCD3/fellttB»{lD 1 0) , #lCD 3/#l P 1 8 5 HER2 \ 
ftCD3/ft:p97, SCDS/fiM^y, #lCD3./#lOVCAR-3, 
SCD3/L-D 1 (ttSJ3§#>h 4rCCD3/irL7<9^^EatefiJ«*/V^VT-^ 
fiEGFl't^^-/ftCD3 1 jnCD3/ttCAMAl, feiCDS/K 
CD1 9, KCD3/MOV18, tfrM£*fflflStt»IS^ SH 1 (N C AM) /ftC 
D3, (FBP) /ttCD3, tt^Li7/V^y— rK«ftJS 

(AMOC-3 1) /fiCD-3 iBJKKJltJliKfSet^^-fSr— At, 

tMtsr-^i^tSBsAb, «*.Ht, Sf*yy/^i d-i, St 



CD 2 2/Sf-5Ky >\ ftCD7/It*!)y > gtC D 3 8 /Stiftf !) V, JlC 
EA/ty->yAi, SMV^-^sn^-a (INF-a) /Jrt/M'^yK- 
Wf-f^'f 7 s , RCEA/gilfy*T/l'*ci^ K#t ; aSMN&mioTfS 
14ft $ ft 3 7 s n K9y^fc*f^"5B s Ab, irCCD 3 V * 
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msBsAb, , ft y ^ y ^sttflsa^- 
(tPA), ft7 ^7' D d *t-«^7^ s / yMbB? (up 

A) ft if ; «^ffiHry^-{^LT^«-a-#:SrgWft-r5fcfe©B s Ab 

, mx.\$, m&Mmi£9^'<>79. (ldd /sfcv*^- f 

ctRI, F c y R I I *fc(4F c y R I I I ) ftif ; ^tt^ftcom*i-*3V^ 
Tttffl^BsAb^ SCD3/»^;Wxr)^;^(HS V), 

ftTMSl^7°^-: CD3«^ff/ft^VT7^V1f\ fiFcyR/SHIV 
ft if ; W ^t? hnJfctt^f >lf jR-e«B^»Wi-5fc«>a)B sAb, ft 
CEA/ftEOTUBE, fiCEA/fiDPTA, ftp 1 8 5 HER2 /ft^^X >" 

; J^fyr^yhtUOB sAb(Fange rfc (±|E) ; & 

itfiiMtLTOBsAb^ ft^i^I gG/^!^^ ft* 

—*7f4 yi/x-^Jr^st?— t? (HRP) /ft*/Mr^ gty-r h**^ 
/ftf-T-'^^^^P, ftHRP/ftF I TC, ftCEA/ft0-#7? hf^- 

if (no i ant (±ia &#is) ftif„ ^.mmmmjiwmm^ scd3/ 

ftCD4/ftCD3 7. ftCD3/ftCD5/ftCD3 7*5 itJ^ftCD 3/ftC 
D8/SCD3 7^*tl5 0 

&*To mmnat. ft&ttmm*\** m^^mmu^xnm^mn (ft 
wti'MW) (rtefrh. mmr-hzi) Bfa©»#»ftttft*rs 



IgG 2 , I gG 3 fcL<J4I gG 4 (D^-7'^4 7°, I g A, IgE, IgDSfc 
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KfcS*-f5o M^p^D ^^-^-7r 5 P -o^ ^-"Cliftv^, Zti 
H^^f, (e, LjsiVP-) ■fev^i'-eabs. 

*HJffl#*-C{$ffl^tb-C^SfflM r^M«f^tt*a##H^j f±, '>&<£*> 

, HKWW^BfiifWO 8 9/0 2 9 2 2*(1 9 8 9^4j3 6 0^ 

M), gWt[#?PEP 3 1 4, 3 1 7 (1 9 8 9¥5i^ 3 H&IS) *5i^Hij#fF 
15, 1 1 6, 9 6 4^(1 9 9 2^ 5J5 2 B«f)lCi*$tirV^l 5 - 

H^©*^!*, CD 4 -T g G/ I NFl/t^ I g GfcitKCD 4 - 1 g 

G/L-t^fy-igGmw, yy^f*-?y^i^ 
(lhr, l— tu??-y) aywtm&mmk* cd4»hiv 



i&^ttlfBi Hivffife, §§^3i£:R©^l&£fctt»WE*svvr* 
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mvf-f^&ttMmi-* * y (Ah / 1 aw?)] i^mm^^rmm 

) Hlo©^K^^y»#o^^tf„ W^ftftAb/ 

Ia**?W:, Berg?) (_hlB) *J ±15C h a mo wfe (_hlS) KioTlBit 
£^TV^-M#M'I4CD 4 - I g G3-^ 7t'J)5„ 

f-Kd&tts rg«j rs:/g?$is (fesv^s, mJKimm, nadh, tr*-^ 

V, FAD*fctt^A*fci?©T5/«-CfcvHft«>ai) «:^tp 0 L^#B!4 
PbIcdIW, IfcBNGF, NT-3*5j;0 5 BDNF/iif(D2O^Ji(73y7y>'K» 

otn-KSlxST^/iSS. Soit^BKWfftliK^PCT/US 9 6/0 1 
5 9 8f (rtUi##i LT*<©£#aMs«ift« + £Bl&**b5) 1 fe^NE 

3 - k £ *vr ^ 4 v tfv kit*©7 $ / t m^m-^-r § n t 

fV, jfvl^f-^ ;;M!Jy, ^tyy, iSitFE 1 lmanb, Meth 
. Enzym. 202:301-336 (1991) teE*t3;h/3r 5 

co 
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£ 5&T5/^aS£rf1*r£fc*K> Norenfe, Science 244 
: 1 8 2 ( 1 9 8 9 ) & XXIE 1 1 m a n h (_hfB) ©#&£ffiffl-r5 r t 

fto^b &-£tr 0 #*93©#«6K:B:, />&< t % 1 o»5E»T 5 / BBS**** 

■fsrt^sns^, 2o£t±©3c(DjRs*«*-t-sjii:ijsT?ts. asm, 

$ 1 (D# y KSfcttfc 2 CD*° y ^7°^ K©#ffifc*Stt S^T©**^ 

rTfe^S^j (4, T^SIi^ ^l»#y^y^Ki:l|2cD^y^yf-K 

, s «i t -r a jg 1 <d jk y k t $ 2 y k t &f 

KL TV *=» FVCD'>&< tfelocD^A, ^**fciigft(rj; 

DNASrjte^K(^gfeSi-5fc»»aWH:, Mutagenesis:a Pr 
actical Approach, M. J.McPhersonifi, IRL 
Press, Oxford, UK (1991) icBWtZfoXio <0 , , SMi 
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mmmmmm, hmmmmm&zxttfv mmRfc (pcr) g 

m&tfc i. o T\ SI l y - KSfcttgf 2 »jK y kwjwk: >*A 
fi) © r^emttfrj £#-f5rt^?£Li\ r[e]|gj|ttftj f± % r^/gl 

IScfi. Ponder siiiM ichards, J.Mol. Biol. 193 
: 775-791 (1987) ICUB £tlTV 

r#*l£;ftfcj ^©^©«i£»±t©^^©P 

l) p-y-feir ioTMS^ttSJ; 51-9 5fi*%£;g;i3 J; 5fc, ftt^tf* 

L<ii9 9it%irM5j;5i;, fcsvMs (2) x¥~yy$ y^mmmm 

lO*ffl£±oT, N*jH*fcttrt«©T5/»E?iJ©'>*<ttl 5«*as«. 
bfi5©|:+^^gS!;, (3) ^-v-^-lfe, *fc(±»*L< 

««?fefe*fl£ffl tt, aBc*frT*tft*ai5n*frTT?o SDS-PAGE!:± 
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- K^!I«r»a$*S©fci6JSftDNAE?iJSrV^5. ^^i-M^SMSSM 
lift. TV^e-^- ^ioSXT^w-^-SBM, 

jfcfrU KT^^-Sfctty M^iKioTftffl 

I I . — n -r/l^-Y—<Z>|S » 
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i. mmuu^mm 



SIS*, *HJ«^-e^«^fLTV^i B&Sfctt^SfcfctfcrojiCfr&a 

srtiao^ ^^f KM*f fflts r t ia otixt 5 : i ^ 

l^«f^ #A?^S^^#ftL^V^ST'fc5^iCt±, No r e n 

«r3-Ki-S^I6H, JKy^y^KWmRNASr^TU ^©mRNA 
L-C^5t#^.?>ix5ft«^e)flSSl^ixfccDNA7 

*L^J:oTa-K*n5^y^^K*P3t^-5fcJe>fcl9:W-*ixfc7 , n-^ (Mi 

A?-f 7*7 y-W^^ y-=y^t±, Sambrook?), Molecular 
CloningiA Laboratory Manual (New Yor 
k : Co 1 d Spring Harbor Laboratory Pres 
s , 1 9 8 9) ©110 *~» 1 2 ¥lcf»£ftS*9ft&3Mlt*ffiAl LTtf 5 

(1) £t*©HK 



i«irostis^*f-t-5^u^P— ^^#h:, -jttictt, etnas 

bcD^T (sc) &#t*fcB:Ig|£grt (i P ) sat**»|Hlff5^i:KJ:orili* 

a^^y-^a^), N-t Kn*i/**S/W3 K(5S/^**^H"S). 
^/^/V7;Vft K, &7(C="^lS\ SOCl 2 , £fcf4R i N=C = NR (fcff 
U R*it/R 1 f±*ft5TA'*A«T?*)5) T-*>5 0 &ffiI8fl4©=«>' 

ay-^y- ytt^ts-yxi4 v h^T^i^y h <73*#jcoi;cD 1/5 
5„ ay^y-MiSfc, ?y/^fwi^tLT, »»x.«saSi«^s 
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*/?v—f/V#imi, Ko h 1 e rfcit^Mi lstein, Nature 
256:495 (197 5) KioT|D»T£aSixfcW^!J K-^ffifcft 

billyb, fcBWffBM, 8 1 6, 5 6 7t)l:j:ot#Jlt5:i^ 

So 



/Nxf - -/ y p- 7 Kfi^f5 (Coding, Monoclonal Antib 
odies:Principles and Practice, 59 M~ 1 0 
3H(Academic Press, 1 9 8 6))„ r © £ 5 i- LTfiK 

If (HGPRTtfcliHPRT) Sr^^L-TVS 
4§3% ^^JJ K-^©±£«±*«ifi, ASWKfi, HGPRT«aiS©4f^ 
ttW SOTt-efcS 1 sKdMJ-^v, 7?//r!) ^*sJ:U«^5 S^fc^tr (HA 
T*«i) 0 #SLV^=n-vjftjfiH:, 3b* J; < U aWStbfcStfrS^lB 

iat i o rgtf*©^^^-^ u^omLzmn u h a t««j* t*©©*^*!- 1 

rJB5Wt**TS53in— TjftJS-Cfca. ^©J;5^»JSS©f-t:\ ^LV^^ 
n— raiaffiil, ^ifWSttT'fe 9 , S a 1 k I n s t i t u 

te Cell Distribution Center (San Dieg 
o, California, USA) frb A^nWiMO P C - 2 lfcitfMP 
C-l l<D^Vxmm*bmm£hZ%^v-^m®Mi. 4WtAmer i c 
an Type Culture Collection (Rockville 
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.Maryland, U S A) i>> h A¥ "Sfffift S P - 2 t'XhZ, fc h © 

^y^n-t/V^©itl;ILtffif J}lW5(Ko z b o r, J. I mm 
unol., 133:3001(1984); tekZfB r o d e u r P>, Mono 
clonal Antibody Production Technique 
s and Applications, 51 W~ 63 H, Marcel De 
kkar, Inc., New York, 1 9 8 7)„ tK/^B-t/W 



©S^SffirMLTtt, Boerner^, J. I mm unol., 147 (1 
) 8 6 : ~ 9 5 (1991) *5 £tf H&#ffF&HISIWO 9 1/1 7 7 6 9-^(1 

9 9 i^i 1^28 a^m) %*fc#flio /^/y k— vnajfi^^wt-s^nsf 
#ntt», Mtttiot^ *5v^sttJtM7s'tvf (ria) tfciin* 

»£ftffi»#Ty*-f (EL ISA) ft JftfM ^fcf h nftS-r yfe-f lU^Tl 
^7 ^P-^Sfr»g-a-«?Dtt(i, Mun B onfcitfP 

o 1 1 andC^^t^ft- F#ff (Anal. Biochem. 107:2 

20(1980)) icfcoTSuei-a^fcas-cts. 3fa©«r*i*» Sfttt&itf 

5it ^ 5 "C# 5, God i ng, Monoclonal Antibodies 
Principles and Practice, 59 H~ 1 0 4l(A c 
ademic Press, 1 9 8 6). iCDg mtcm&tttmW&ltt. 01* 
«, ^/V-^i/3^-Y-iyV^±tJ!4fc(iRPM 1 - 1 6 4 0mMtf$-£tlZ> <> £ 

//t'!) K—^«f4, mm^mmcm^xmAmmt lt-t yt**'t-4 
W & * 5 r t as -e # 5 „ f - y * i3 - y t r j; o x £ tift =e y ? u - -r /ufo®. & 
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l+S&#©£§Bi*S«« (J„) ie?©**S^i^*l:±oT, fiHttcDK 
£\ SaS«rS-¥L,fctf tm^-f-So #!lx.f4\ Jakobovitst, Pro 



c. Natl. Acad. Sci. USA, 90:2551-255 (1993 
) ;Jakobovits?3, Nature 3 6 2:2 5 5-2 5 8 (1 9 9 
3);Fishwild, D. M. P> (1996) Nat. Biotech 1 
4 : 8 4 5-851 ; Jo'itfMe ndez, M. J. h (1997) Nat. G 
enetics 15:146-156 

£ tbftzmmmmas^^r, m,^fz\tm,#yy^^>Yi±, Mccaffe 

rtyf,, Nature, 348:522-554 (1990) \CBM£H&& 

ri^5„ Clacksonf>, Nature, 352:624-628 ( 
19 9 1) doil^Ma rkst, J.Mol. Biol., 222:581 — 5 
9 7 (1 9 9 1) 77-^9^9 3 -^ffl+S^jxjftfcfc 

iwt mt#©4MB*E«i-5. ^(D^nnmt, ^m^^^yr-^y-^ 

y°y 9 ~-%mmiT%tc$)(Dlj mtLX s iH^PV^Mark^ Bio 
/Technol. 10:779-783(199 2)), * 6> t^t^Sg^ifiESfe*3 «t 
W V If <t Si*^»FDti:(n M«H) ® t hilt#©a^*B«1-5 (W 
aterhousest, Nuc. Acids. Res. 21:2265-22 
66(1993);Griffiths, A. D. h (1994) EMBO J. 
13 : 3245-3260 ; *5 .fctfV a u g h a n <i (1996) _h|B) 0 fto 
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#C^T\ f;VCOS», f t ^s-X/NA^^-iPfi (CHO 



Zbfc ioT&ftS^tm?., Mo r r i s on^ Pr o c. Nat. 
Acad. Sci. 81:6851(1984), 5 i- LT, #BJ3*B*f© 

l«S®r5;iaiWt5„ fc Mfctt, *«ftta4, Wi n t e rfciy* 
^W^frfkCD^S; (Jones Nature 321 : 5 2 2~5 2 5 (1 
98 6);Riechmannf>, Nature 332:323-327(19 
88);Verhoeyenf), Science 239:1534~1536( 
1 9 8 8)) iC^oT, »#S©CDRSfcfiCDRga?lJ^t hta#ro*j-]ESffi?lJ 

KM*i-5-i:KJ:o-cff 5^fc*s-Ct«. fi-^t, *©.£54 rt Mtj K#: 
tt, ^^Wt*^ (Cabilly, iE). SiRttfcttTE©**-?^ 
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fWWfe8S*i*ft5. S&fcaPttBfcoVvCH:, H^#fr^MflWO 9 2 / 2 2 

6 5 3# (1 9 9 2^12^23 R&M) £#Hio 

(i i) *sEft»eg^w» 

*.i»ia«iii!:j:orii»snrv^5 e #Hi«ff»4, 745, 055-^ 

; »'M#fF«2 56, 6 5 4f;Faulkner?, 1 Nature 298: 
2 8 6 (1 9 8 2) iWNWffiSl 2 0, 6 9 4f ; ftffltWf 1 2 5, 0 2 3 
# ; Mo r r i s o n, J. Immun. 1 2 3:7 9 3 (1 9 7 9); 
Koehlerf,, Proc. Natl. Acad. Sci. USA 
77:2197 (1 9 8 0) ; Ra s o b, Cancer Res. 41:20 

7 3 (1 9 8 1);Morrisont, Ann. Rev. Immunol 
. 2:2 3 9 (1 9 8 4) ; Mo r r i s o n, Science 2 2 9: 
1202 (1 9 8 5);Morrisonf), Proc. Natl. Acad 

Sci. USA 81:6851 ( 1 9 8 4 ) ; gWN^fffl 2 5 5 , 6 9 
4 -If- ; m\\m^r%1 6 6, 6 6 3^; *5 ±t>«#fr^fg 8 8 / 0 3 5 5 9f 
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,4 4 4, 8 7 8# ; H^#!f4^Jf§8 8/0 3 5 6 5#; &<£tmffiWff S§ 6 
8, 7 6 3^ fc&tfK, 1 ttlbT&m£tlX^&&*JCfc&&m. 

xmxn^ £ fix v > a (- r±, t HUB u-fe 7°^ - t <oW&? ys<?W 

(G a s c o i g n e <b. P r o c. Natl. Acad. Sci. U 
SA 84:2936-2940 ( 1 9 8 7 )) ; C D 4 t f? ( 

Caponb, Nature 3 3 7:5 2 5-5 3 1 (1 9 8 9);Trau 
n e c k e r £>, Nature 339:68-70 (1989);Zettm 
e i s s 1 t>, DNA Cell Biol. USA 9:3 4 7-3 5 



3 (1 9 9 0);fcWBymt,, Nature 3 4 4:6 6 7- 6 7 0 (1 
9 9 0));L-irl/?fy 5 V9)V J Z~f9 — ) t©i^?y/^f(Wa 

t s o n 6>, J. Cell Biol. 110:2221-2229(199 0) 
; 3o itfWa tson^, Nature 349:164-167(1991)) 
; CD 4 4 y-^g (A r uf fob, Cell 6 1:13 0 3- 

1313 (1 9 9 0));CD28iB7 k<DM&9y/<?&(L insleyb 
, J. Exp. Med. 173:721-730 (1 9 9 1)) ; CTLA-4 
i®i^^K(L insleyb, J. Exp. Med. 174:561 
-569 (1991));CD22 ttDjBrB-^l/v^ftCs tamenkovic 
P>, Cell 66:1133-1144(1991)); TNFl/t^-i© 
i^V^KAshkenazif,, Proc. Natl. Acad. Sc 
i.USA 88:10535-10539 (1 9 9 1) ; Le s s 1 aue r 
b, Eur. J. Immunol. 27:2883-2886 (1991);*5 
it/Pepp 1 ef), J.Exp. Med. 174:1483-1489 (1 
9 9 1)); &£.Xfl gEUt^-a fc^gig-^/^lC (R i dgwayiG 
ovman, J. Cell Biol. Vol. 115, Abstract N 
o. 1448 (1991)) fc£s6S*>a. 
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#K^:/©«te^tt£fS»LT^5 0 Sit K^-f V©F c hV-TV©C*S 



#Sl^jaS»«K*SVvC, %&?n-J-yyG x (IgGj) ©F c K^-TV© 

iK^S^SritBrffi-cfcSo u>u i9#*L<tt,ft¥tti:igG Fc 

*mfe-r z ymmmt s«©s^ffl«©*io©^*^ 1 14 

fcfcVvCtt, #*H^-©T5 /HBJOfc, IgG„ I gG 2> 4fcl±I gG 3 © 
JtfJ© (a) ty«, »J:atc II 2f:C n 3i&»fe*S«*tc, Sfctt, (b) 
c H i, tv-^ c H 2, *ut>*c H 3 b**4 vicfitg-Sits,, i^^siEli 

**©«itwitt, igo, 1 g D, fcit/i gEtcm^nsw-ii-efcs,, 

T-»©^S^n^y >-C}4, 4**©ffiig¥^««9iI^tL5 0 Ig 
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3LM#b LXfetetZ, I gA^n^Dyt, #^(Cj;oT{4I gG^o^Jy 

^-r : 

(a) AC L -AC L ; 

(b) Aq i -[AC II ,AC L -AC I pAC L -V II C II) *fc«:V L C L -AC II ] ; 

(c) AC L -AC II -[AC L -AC II) AC L -V II C IP V L C L -AC II , ^fcftVLCL-VnCn] ; 

(d) AC L -V H C H -[AC H , *fcttAC L -V H C H , ^fcf*V L C L -ACH] ; 

(e) V L C L -AC H -[AC L -V H C H , *fc(iV L C L -AC H ] ; 

(f) [A-Y] n -[V L C L -V H C H ] 2 ; 



nBu 1 ±D t*§v^HkT?*>5 ; 

ffi?g£M-f<5fc*^ ±I2©«^(4 S LTl^i'^-f, »^ 
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mm&m&zitZo mmnmmm*. Hoogenboomt,, Moi. i mm 

unol. 28:1027-1037 (1991) \C J:oT#^$ttTV^ 0 

, tt^m*— >mmm-&? ^tK^^-Y-r &DN At thim 

ffifS, M&ff, 1 9 8 9^3£ 2 8 0^»*H#fFjg4, 8 1 6, 5 6 7 

Jy«ia?!li> I gGM^^!J^ii©£»»?)iot<5. fch©& 



LV\ I gG.Srffiffi-TSr tro^^U^ti, HSLfc^n^-YyAJi-^ Ig 
G 1 &Stt#H^£a*W^»gK*#3rt('fc;5o rtU'*fLT, IgG 3 ©» 
«fcf4, :^inH9«t«#Olt«t&5^nf^yGMSt/i5 

S##H^-i42ffitt£D^^^V^--efc?.^, I gAtJil/I gM&i'cDI gf- 

«, Fcwaottf^w ns»fi i(/x7x^ t sis 

-C&5„ IgG^ I g G a *Sj:tfI gG^t^T, ■< yWTOfii^2 1 
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L&V\ ZblZ, IgG,ilHWoT, I gG 2 fl, WtJfeltfftJiOF 

mm£n6Tv?4 -fcD'm^p^ \ % g cot y :/b if »* uv > 

. Will I gG^, Jk«^(-E:BiJ$^5rp^-r7 o a5fi?r4oL^^oT 
*5<bf\ rftib©5o20ii (GmltGm2) ftF ci«|:fflLTH5^\ 
^©5fe0 10©iHtTJjb5Glinli4, ^MyRtt^ftl^. rixSr*j-L-C\ Ig 

mm^Kh-DX, ^»rtc0 3OCD$|5f4: (G3m5, 1 1*J±U«2 1) 
Mft^to^-cDTn^^toT^So LfcjSot, ylM#fBf±9 



##B J Hl5#«:=i-K't5 cDNAgfi?iJ£, I gCc DNAgfi?iJir7 U-A^r 
^i±T»^ $*5rt(Cio-C, tot fc »H5^(^a##H^ ^#9£ £ ft 5 
0 Ltf>U I g 7 7 ^ F KB^Sti : i Ga 

s c o i g n e bs -hSE ;Aruf fof,, Cel I 61:1303-131 
3(1 9 9 0) ; &±tfS t amenko v i c<b, Cel 1 66 : 1 1 3 3- 

1144 (i99i)) #ff.)„ imw^ymiftiax ftaxn i gfs 
wmm»&&r& r t#&s-c*>5. i g Gomm^mmz^- K-rs c dn 

fceajfcfcfcfc, W7 - y ^if"> 3 ^*fc(4/Ky tfig&sjs (pcr 

) £»±oT#8f-f3~ t^#6 0 ^W^H^w" tt#H^" tlgM 

2. ftlB^iOS/^fci^SW^m 
|sfefi*3 J; U*/ * fc XS&m &l&lfrt 5 1 1 1 ft 3 US £3^1" 5 fc » gfljro X 
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IgG, IgA, IgD, I gE, feit/I gMOC„3 W^y®ftiBoa 
IR 9 Atb 5 »S t 5 « t * iS* ft ^ ISIJt * tbT v ^ S ( 
W*.tf, PCT/US 9 6/0 1 5 9 8 SrfcflfL ^©^Jt/A gtflg LT n n 

ot, t M gG^ifflFBllc^CS, Fcffi«f©M^lt C H 3 F^-Y 

ttfcrt-efe5 0 (Deisenhofer, Biochem. 20:2361 
-2 3 7 0 (1 9 8 1)). Sfefc, m%W)®ffll&<D*\^ &mz£*> 



Kil6£aS&*.fc<Jl2j££;ft5(K ingb> B i o c 
hem. J. 281:317 (1 9 9 2)). Lfci^oT, S?* 

± rjt«ffi k H-T 5 9*- ^ * * » r % it * » Stfr ©«Ro^tt c H 3 ibs 
ftKio-rtt&JJxStv^MCIS. C H 3 K*-f ^K©gJttffi 

SrSfe^L-C, ^fto/cS«©-xn-7^-7-©«Sr^ilLT, 

1 ft© jK y k tin*© c H 3 sutfc t £^rti>*° y K»^**^m lt 
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V>5fl^;fr>£¥l|5g-f Sfcfcfc, Leeb, J.Mol. Biol. 55:379 

-400 (1971) (Dmmmm-fn^y^m^x, mmmzhsmmtim 
bo&m*iw& (sa) *tuM-5£fc ^lt, 

K©-tft-£;ft©]a*K:o^-c, -^»*°y^:/^K£|5&^fciiT\ SA^SU 
*i-f+*-T5r tm3„ IT, SA (^W-r-) -SA tV> 

y?-VG i y-x-c i y <DSA(nmmmtitm-tz> 0 ±tch, x = s6ti»rs; 

y|(Ro s e 6, S c i e n c e 2 2 9 : 8 3 4 - 8 3 8 ( 1 9 8 5 ))„ (a 
) * 7 ^-|«-<t^ v-t S Ai'> L/;SS, *5J;0« (b) SAJ5, #jfrf 

^ti o%±Dtffiv^sAfttoaaE(i-ftibt,, " attbfc" ask *s 
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mi 









mm 

No.* 




/j » v >■ y i> r o 




/Ti U^7r r is 


Q347 


22.1 


31.0 


25.0 


26.5 


Y349 


79.8 


t3.9 


5.2 


5.7 


L351 


67.4 


77.7 


3.9 




S354 


53.4 


52.8 


1 1.3 




E357 


43.7 


45.3 


0.4 




S364 










T366 








0.1 


L368 








1.1 


K370 








1 1.0 


T394 










V397 










D399 


39.7 


33.7 


5.7 


5.7 


F405 


53.7 


52.1 


0.0 


0.0 


Y407 


89.1 


90.3 


0.0 , 


0.0 


K409 


86.8 


92.3 


0.7 


0.6 


T41I 


4.3 


7.S 


12.7 


9.8 



tgi£#-§-i±, IgGSH B B«jt^fc5a9 (Deisenhofer, Biochemistry 20:2361- 
2370(1981)) 

^v^y^-vmmm^M-r^mmm^m^i^ i n s i g h t™^^^ 

(Biosym Technologies)* ifOft^M* 1 ? ] J ^ 
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ftjg 4 fc l-i^m &*?AW 5 fc 5 « It -C fc S. 

„3COSttffii4. &mm>t>l 0 9 0 A 2 ffl'fe,tbfc4 0CDiifr5pff /3gLki-fc5#K 
*-<>±.<Dl 6coaSSr^/v-CV^5 (Deisenhofer, ±|E, *3itK 
Miller, J. Mo 1 . Biol. 216:965(1990 )„ 

m<n * u r»p b r b * 5 ten* frfc/Mfifcl- 5 fc tt> -e fc 5 o 
Sffi#Sffc:fc^TJSfc©ftffi£ffl^-t, #y^:/^K<D^fcT^im*£*A 

(Mutagenesis: a Practical Approach), _k 

la, fcta« $ ft-ci^ a gw&ffl v ^rite^ i^fc i 19 s. 

fi, Adelman?), D N A, 2:1 8 3 (1 9 8 3) fc i oTlftW Jjxt ^ 

Ira- KLT^S^'J KSrDNAftIi^/y^X^*5Lt 
KioT, fS-£fcftl?-<^y^:/^KDNA£&^1-5o rcoftMDNAii 
, ^•rn-r/v^-r— ©5|5lEjE4fcH:^©DNAE?!ISr^tp, — #^CD7"7*S 
K*fttt^?f 9*77-^*5. 7 V a DNA*P^ 
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Wei 1st), Gene 34:315 (1985) Z)^5tr5iafc^ 

LTV>5*S, rcDgflfti, RNAT-fejSffi-fSr t^t?#5t#P$^5„ PCR 
Stfttt, -J&fti-fl, #C»^Ji£r£-r(E rlich, Science 2 
52:1643-1650 (1 9 9 1), R. Higuchi mm LtcM, 
p. 6 1- 7 0 

©-S©»**fciiM«Sr|SIS1-Sfc»«)^/j:*ifeH:, Cunn i ghamt 
Wells, Science 244:1081-1085 (1 9 8 9) C± 

fc5 0 ^rT\ *tta»oa»4fctt*©^A--7'i6S|aiS**I,(«ittf, Arg 

, Asp, Hi s, *sj:utGi uftif©wittt«», *tf-a>r 

«ff«LfcT5/K (fcoifc#*L<»:, 77->Sfctt#!)77=y) "C« 

mx-rz> r t k ± o r , arnica L-c«iBW*«sttSr^- ^ j'* s & ma 
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flttc 



£2 



1 ^cOSiS 






Ala (A) 


Val; Leu; He 


Val 


Arg(R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 


Asp (D) 


Glu 


Glu 


Cys(C) 


Ser 


Ser 


Gin (Q) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly (G) 


Pro; Ala 


Ala 


His (H) 


Asm; Gin; Lys; Arg 


Arg 


"e ([) 


Leu; Val; Met; Ala; Phe; 


Leu 


Leu (L) 


)WiVJ ; He; Val; Met; 
Ala; Phe 


lie 


Lys (K) 


Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; fie 


Leu 


Phe (F) 


Leu; Val; lie; Ala; Tyr 


Leu 


Pro(P) 


Ala 


Ala 


Ser(S) 


Thr 


Thr ! 


Thr(T) 


Ser 


Ser 


Trp(W) 


Tyr; Phe 


Tyr 


Tyr(Y) 


Trp; Phe; Thr; Ser 


Phe 


Val (V) 


He; Leu; Met; Phe; Ala; 


Leu 
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75ySE?J*Mt5: ticioTSHtT^ftSo -o^JiO-fe y y£fci4 h 
1 1 ro^ta-r^T-E^JfcMJPSfcfiffifti-sn tic =fco 

»*L<!4, DNA^^-ewXMiCioT, j?riI©T 5 / ^irffiF^ft 

53 Kv^W-t5 £ 0, ATB7^f7-«!)^f K&=»— KtSDNAO 

^feStS^ftfciSS^SSSrer-t-r ttioT, ^fn^-or?; 

9J©^ftSl, ft^S^*fct»**g^^J;oTyy a^KSrJKy^^Ki^-a- 

ants ^ne>©*ifetov>Tr±. 1 9 8 7^9^ 1 1 ammmm 

mWM%m% 7/0 5 3 3 0^ SoitfAp 1 i n iWr i s t o n, CRC 
Crit. Rev. Biochem. pp. 259-306 (1981) MfB* 

T^H^fFfH, 640, 8 3 5t;S4, 496, 6 8 9f ;|4, 30 
1, 144^;f4, 6 7 0, 4 1 7f;f4, 7 9 1, 1 9 2 ; *5 £0*11 4 

,179, 3 3 7#K:»v^r»*sn-cv^5*jac-c, «*.rf, ^yaf-^v^y 

Htt^y ^-©-otcg^-frS r. t as£*ft3. 
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3. *a©e«Srto^a^/Vf-^-»^ 

T'V^o L^U TT-P3£-f 3<fc5i-, S^4feo3S*R-ea^$ 

-c&s $ -a\ l. fc y ^y^- k £ -r > f h n -eg-g- £ * 5 r t bTH 

/sTc-7;vf-7-i* a <D«S- = -Kt5);?^f K (W*.tf, cDNA 
tfciiy/ADNA) fc, 4b45^n-s:^ (DNAifS) 

DNAro-fflS-C<fc5 5. »//-ea«*i«JI«6*»^^i^iJtt, teifflJSte 
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ir^ (S a c c h a r omy c e s) t ^/W W (Kluyvero 
my c e s) a BfD^iBM, IfcfffcOV^TH:, 1 9 91^4^ 2 3 H^Pfi© 
*S#fFl|5, 0 10,1 8 2-8-fc|H«$tbTVS), Sfe»IWt*^7r^- 
if»5fe3*BBM. C. T/Vt^V^ (C. albicans) 0^3755^ 
»5fe*ia^J(l 9 9 0^4£ 4 g^H»^>H#fF^3 6 2, 1 7 9t), 
1 9 9 0^1 1 JU 5 B^fT»H^#fF^®9 0/1 3 6 4 6 ^l;ifE«£txT 

V>5 0 ^7^5 KpBR3 2 2©SaaBH*&jfett. i5iA/if'»^yAftt±ai'ii-^ 
^ (SV4 0, #ytf— r, Tf;W/^, VSV, ^fciiBPV) ii, nf?L 
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tf*fe**#oTv>fctt;fttffc&*v\ &mm%m&mm.tsm. U) 

^©St^*ff4fctt*o«i©*i(fK:*^5«Sitt*#-^r«a\ (b) 

(c) Ai/jxm (BacUH)OD 

- r 7 = >- y ir-r-ir Sr a - Vf 3 cd ±51^ «-&Wfc;9» h itmMX' £ * 

iS„ r»J;5&«4«<»M-ett, ^WtSouthern?,, J. 
Molec. Appl. Genet. 1 : 3 2 7(1 9 8 2», v^37i/- 
/*(Mu 1 1 igant, Science 209: 1422(1980)), * 
fcfSW ^n-?-f ->>- (Sugdenb, Mol. Cell. Biol. 5:4 
1 0-4 1 3(1 9 8 5)) fcv^aypJ^ffl^ibixSo _hlE©3o©MHu *rft€ 
G4 1 8tL<(i^WW(W->y(g e n e t i c i n)K Xg p 

#IL»l%!ctorJi3^«-^-*-»t 9-o»0iJi±, DHFR, Sfcttf- 

o T«ffl«fi^ i ^ n Z =j - K-f 5 D N A©W*©it«AS fc 

*3te?-©«Ktt, ^p^^v- I*3j;tf-2, ff*L<», Sft«©7< 
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#lx.ff, DHFRW^^^ffiSiSJ-efcSy h H'Sft- h- (Mtx) 

Sft?g^W&S4, UrlaubfcChasin, Proc. Natl. Acad 
.Sci.USA 77:4216 (198 0) \Z iSfftWH: Lfc^ot, PS 

S3±u«fiJi$*fc^-Y-r=-x^A^^-ipm (cho) anaioDHFRfStt 

ATCC CCL6 2, C HO -K 1 ft ff«JjgS*1t± t t r t ^"C 

FR^fccfci LT<b*fc^(l*^l»frJei 1 7, 0 6 0f) o 

V-K3' -*^*h7y^7i7-^ (APH) — 4:3— K-t 

G4 1 Sfclfrors/^y =^K^^«»StSft^-*-{r*f-r5Saffl^J4: 
f|4, 9 6 5, 1 9 9-^#{i„ 

^#©*-eM^5fc*coigyi/iiifeffiafH^-(L mm^y^i kyr p 7© 

tpi'feS t r p 13te^--Cfe5o (St inchcombt. Nature 2 
82 : 39(1979) ;KingsmanP), Gene 7 : 141(1979) 
Tschemperb, Gene 10: 157(1980) )„ tr 

pi«eT-f4> by -fvyrvoy^xn-mnx^t^mmoymmm, a 

TCC 44076, *fcH:PEP4-lKS*i-53SBfe^-#-*lft*i-5(J 
ones, Genetics 85:12(197 7)). IMHS^/AKt r 

p lgf^srtwot, bvyb7T^ftLr>mm£Ttzzb\z£ox, 
»ma(w**wr5fc»©3»*ttftai«asaHfcs*b«. ^«t-. Leu- 2^ 
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SSftft (ATCC 2 0, 6 2 2Sfctt3 8, 6 2 6) fi, L e u 2 iUfsT" £f 

^^7^ 5 KpKD 1 fefcW^* — SrfflV"* 5 5 0 Bianchib 

,Curr. Genet 1 2:1 8 5(1 9 8 7 )„ ^(nftffi, »X.^^ 

^^><D±m^m?)tcisb<Dmmmm j ££nfc 0 v an den Be tg , b 

i o/T echnology 8 : 1 35(1 9 9 0), ^/W<n Wir^Ji© 

-v/^at-^a^^-^^iX-CV^F leerfc, B i o/T e c h 
nology 9 : 9 6 8 -9 7 5 (1 9 9 l)) c 

K-t-aDNA^ttitiWKiiiei-a. 

t^5^ F^O^n^^-J(Cha ng^ Nature 275:615( 
1 9 7 8); &£TfGo eddelb, Nature 281:544(1979 
)), 7;VA!)*X7r^-t Ml/b^r^ (trp) /n^-^-^(G o 
edde If), Nucleic Acids Res., 8:4057(1980 
K *Sj;tfflWtiflWT*3 6, 7 7 e-H), *s.fctf, t a c yo^-^-^if©/^ 
7"!) y K/P*-^- (deBoerfj, Proc. Natl. Acad. Sc 
i.USA 80:21-25(198 3)) &1$'£fo& 0 L/>»U %®M<DZ.fo£k 

t5i itfS-et5(S iebenlistb, Cell 20:269(1980 



S. D.) gBM^A,-C^5 0 
^n^-^-©sa?ij[4, X»£*rc$ne>;h/r^$. iSHtticr^T©*^* 
<K9H*6l^!6»bSI9 2 5*»b3 0^Ji*lcfc«ATt«f«**«f 

ffil^y A7 i -;v5r#ip-r5fc&c0v'^-j-/vbbV^AATAAASaM^fe5 o - 

^y-fey tf»yo-e-^-(H itzeman^ J. Biol. C 

hem. 255:2073(198 0)), a:/ 7 U t^T;!^ 

9— if, h3H-~t?, ^3-^-6-yyi^y^7-f, 3- 

JSftDr/n^-y- (He s s ^ J. Adv. Enzyme. Reg. 7:14 
9 (1 9 6 8); fcitf, Holland, Biochemistry 17:4 
900(1978)) ^eifr-fos, 

^y, ^yt;v7;yft F-3-pyift Knft- if, *3iU\ v/vh- 

^^a^rfflV^5roiCfiLfc^^^-ty^^-^-^CO^^T^4, Hi t z ema n 
fe, M#!rl7 3, 6 5 7 A^CiS fefcRHiSfr-O^. Sfc, BSWW^V/n 

, JJfU^— afifr-fA^d 9 8 9^7^ 5 H36fr©£il*!rfr$&2 



2 1 1, 5 0 4t), rf ;w(7t V?-f 7K*2fti?h ^->jK!J^— v 

*sitf, t>o ttHL<iii'5ryMA'^4 o (sv4o) * 

s V4 o VJ/ux<Dffi%-&£Tm%<D-7v : £~?~fe, U^X^^'bl^ s 
OttflHttjftfc^tr S V 4 0 |J»i7 7 ^ y h fc LTWkft 
5, Fiersb, Nature 273:113 (1 9 7 8) ;Mu 1 1 i g 
a n tB e r g> S c i e n c e 2 0 9:1 4 2 2- 1 4 2 7 (1 9 8 0) 
; P a v 1 a k i s P r o c. Natl. Acad. Sci. US 
A 7 8:7 3 9 8-7 4 0 2 (1 9 8 1), t W b^^P^/Wffi 
^n*— ft, f^±< , HindHI EM^7?^ Vbt LT# 
bW. Greenaway?), Gene 1 8:3 5 5- 3 6 0 (1 9 8 2) 
„ Vyif^)jr—?V4>V7,%-<W~t\,xm^tL. nffLfj^cD^co^DN 
A«r*a**5fc»ro^^*H#fl : ^4, 4 1 9, 4 4 
;:©3R&efc£Lfc *B#fFlR4, 6 0 1, 9 7 8 -^fBiffi^Tt^ 

M-f^-7xP^3-Ft5 c DNAcDiM4Bfl§^®3SJai-o^T 

ft, G r a y £, , Nature 295:503-508(1982); 

$ — y*.xi y c DNAro-vi?^i(iJflafr*Jtt538Sti'3V»-Cfi, Reyes^ N 
ature 2 9 7:5 9 8-6 0 1 (1 9 8 2) ; t F-f y?-7iP>|S 1 
«eT"«*&#^'7;*«i !7^^»(r*5(t5*S(-o^-CttC anaanit 
Berg,Proc. Natl. Acad. Sci. USA 79:5 
166-5170 (198 2); *5j:tX •^^M'M^CDLTR 
ffiS«SH?tJ) t^p^-iLTffi^ft, CV-lfvW?fi»M, 
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TH-3T3Wa(r4o(t5, lE0<OCATBa?IJ(D*S,l-OV^-Ci4G o r m a n £> 
, Proc. Natl. Acad. Sci. USA 79:6777 



-6781 (1982) 

>, 9 _ © (-31 yf— ga^ij ^#a-t a r t i o x fcm-r a - 1 & *. < h a 

(Laiminst), Proc. Natl. Acad. Sci. USA 78: 
9 9 3 (1 9 8 1)), 3' i (Luskyb, Mol. Cell. Bio. 3 : 
1108(1983)) 41/ Ynl/<Dfa%(K anerj Cell 33: 

7 2 9 (1 9 8 3)), 33J;U\ V^EWWfe®©^ (Osborne 

Pj, Mol. Cell. Bio. 4:1293(1984)) Ctl.O«>ot^5 

f&BSftSo WtLtli, %»n^<9^ftl (1 0 0-2 7 0 b p) EfeSS 

^•iCOV^Ttt (Yanivt, Nature 297: 17-18 (198 2) 
5' Wii>3' «©*fc*fcj*Af a- t#T?f8iP, »4L<ii, t'p*-*-© 

5' n<nmaz#&rz>. 

ws±» as, a*, km. t k 4fctt-t©«i©#iipijia 

WCDNA*ftlicDNAn5' «U «fcorB:3 ' ttt£*>*#«f?SM6 
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, *£*il£JK&fl§^T\ «fK12f«2 94 (ATCC 3 1, 4 4 6) £f 
MfiiLt, T^b^U ymm-£tz.teT Yy^9 V ^»ttl-ioT«$ti 

LT. fflKB^MflSfcioTAWU JSitf/Sfctt, Messing?,, Nu 
cleic Acids Res., 9:309 (1981) (Djjfe^ SfcitM 
axam^Methods in Enzymology 65:499 (1 
9 8 0) ©^ffildioTE^J&^SrffftSo 

S amb r o o k S3, _h|E, pp. 16. 17-16. 2 2„ S^^H, 
9 - i If ±« S:£tf-iIf835S3B K iot, ?n--y^JJifcDNAK 

K^^%fc^^->7 1 D-v7Uf--T-^fc*^-T;Pf--T-('*fLT, fSmoff^f. 

iLft, rcoftHco^ffi, ftiW&ilBJfilcov^TH:, Gething 

6., Nature 2 9 3 : 6 2 0-6 2 5 (1 9 8 1) ; Ma n t e i 6, Na 
ture 2 8 1 : 4 0 -4 6 ( 1 9 7 9) ; »fFH 1 7, 0 6 0^;i3i 



ximmnmi 17,05 8-tHriE*<*m:^5. m^nmommmm-e^r-v 

•7/w^-?r^gi$-a:5<Dic#ic«iEo^ B 7^5 Kfi, pRK5 (KMWfFif 3 
0 7, 2 4 7f) tf:lipSV16B (1 9 9 1^6^ 1 3 HiffCPCTllg 
#fR&ISig9 1/0 8 2 9 1*) "^feSo 



-e#S 0 TfV ^^/P^E I A-K:J;oT3gflf(E*$ilfc2 9 3 t h& 

v^Affi^ttaELfc^fefCioT, p RK5*S*i:-tS'<^^--e-iiflft{^ 
5ls*r5ri:^-!?#a 0 CDMSSrS^tti^i'-Srffii^ DEAE- 
X^r^ b7^(-ioTCOSfflJja^^Stei&-r5it^-e^S(Ar u f f o 
£k Cell 6 1 : 1 303-1 3 1 3(1 990);*jil5, Zettmei 
ssl^ DNA Cell B i o 1 . (U S ) 9 : 3 4 7 - 3 5 3 ( 1 9 9 0 )) 

i^t Knia^^i'Hf (DHFR) *3-KrS9J©^^-0# 
ffiTT?, f-V-f =-X/nA.X^-3M4 (CHO) Ifflia^^ir^AL-T, G4 1 8 
l!lS*i-5®lttt*ft#i-5^fc*STft5. G4 1 8tCj£J5it4©^n~yij; N 
fiioTSSI-Sr t^-C#5. i^ibCD^n — DHFRO-f Vt tf^ — 
"C^St* h hl^*— h©JHr*tln LT, DHFRt^fnY/V 

f-^-©ffi^J*3-K^«itlS J f : ©3ii , HR*s*(!:»«*iir^S^n-ySra 

fcSEtttfB^oaSKH:, WK*Lfc«^J6as&B&*S5. W*.«* 6ft* 
fc« J -SC;xp^tfdW7'P K-^©^» 

ICfcoTSift MGascoigtie?,, _hlS ; jSiVMa rtinfe, 

J. Virol. 6 7 : 3 5 6 1-3 5 6 8(1 9 9 3)), 



T% (E. co 1 i) ftif©^>^y 

^TJS(E s c h e r i c h i a), ^yy~xi^ *HS(E n t e r o b a c 



t e r), i/H)^=7I(E r w i n i a), ^ W^->77(K 1 e b s i e 1 1 
a), yPf^^KP r o t e u s), flfctf, *X5f7Xf (Salmon 
e 1 1 a typhi muri urn) ft ^©fvl^^JKS a 1 m o n e 1 1 
a), SS (Serratia marcescans) ft if©-fer 77 -< 7*fi ( S 
e r r a t i a), j3itf^7l(S h i g e 1 1 a). ftWt, te^Si (B 
. subtilis) *5it>*B. U ^"^7^-71^5^ (B. 1 i c h e n i f o r 
mis) (M&tf, 1 9 8 9^4i3l20^®DD2 6 6, 7 1 0 TM^ix 
TI/^SB. y ^^7^;l^5;^4 1 P)?£b'<D/<i/yxm. iUUM (P. aeru 
g i n o s a) ftif©->a- K^-^JS, *3j;U^ h ^F^iTXl (S t r 
e p t omy c e s) t£)£HhZ> 0 LV^AiK:? n-^^^^CD— Of4* 
ff 2 9 4 (ATCC 3 1, 4 4 6) "CfeS^, ^©{tik ^JlfB, *11«X 
1 7 7 6 (ATCC 3 1, 5 3 7), fcj;^ifW3 1 1 0 (ATCC 2 7 

,325) ftir©»t*;fc3Si,-c^5 0 rft&wWi, 0d^«ofc*©fc©-?*>!K 

«lffi©fc»©fe©-CH*^. fttW3 1 1 0(4, »X.DNA»tD^g©fcif) 

**t?&3. #*l<mu */h*<o^w«^«^»*i)iSr^»-r5 

t©T?*jmtf*6>*V\ «x.&\ W311 Ott^^LT^y/^KSr^- K 
f <53ite^K*e«iaEJIftfe C r. t *ST?t So •€"©<£ 5 L-T 
, *IISW3 1 1 0 © 2 7 C 7ttc*if*S*)5. 2 7 C 7 ©Sfe£&»ft^-Si4, t 
onAAptr3 phoAAE15 A(argF-lac) 169 omp 
TAdegP41kanrtM. 27C7t*(4, 1 9 9 1 ¥ 1 0 M 3 0 B \C , 
ATCCM5 5, 2 4 4 £ Lt, T ^ V % 7°.* >V^^~ a V V */ a -y\C 

^f££*bfc 0 Sfctt, 1 9 9 0^8^ 7 B^?T©*H#fFSS4, 9 4 6, 7 8 3 
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M^S^fctTfta. 0>Jx.fi> PCR, *fctt\ SU©8ffl*©>tf!J>9- 

2>„ f-y^P-T^f-fe;* • -trl/fv-T^(S accharomyces cere 



v i s i a e), ^fcfr^-jKttft^SHg^ T^JC^*^!^*©* 
"C, toi:t-M{'ffll/^ixT^S 0 b^U *PJlB#^do^Ti4, 
(Schizosaccharomyces pombe) (BeachtNu 
r s e. Nature 290 : 140(1981); 1985^5^2 HfSfl© 

m-imnmi 39, 3 8 3t> ; ^w^n^^n®^ (#g4#m&4, 

9 4 3, 5 2 9§; F 1 e e r b> ±IB) T\ K. 7 V =r J (K. 1 

a c t i s) (MW9 8-8 C, CBS683, CBS4574;Louven 
courts, J. Bacteriol., 737(1983)), K. 77v'P^ 
(K. f r a g i 1 e s) (ATCC 1 2, 4 2 4), K. ^/W^ ]) ? * (K. 
bulgaricus) (ATCC 16, 045), K. ^^7^ (K. w 
icherami i) (ATCC 24, 178), K. V ' )Vf A 4 (K. wa 1 
t i i) (ATCC 56, 500), K. Fny7^7/H (K. d r o s o p 
hilarum) (ATCC 3 6, 9 0 6 ;Van den Bergb, J: 
IE), K. J-^Y^yy^iK. thermotolerans), *dJ;T>*K. 
■?)\>5rf%7. (K. ma r x i a n u s) ft if ; n jTWk (y a r r o w i 
a) WWfim%A 0 2, 226*); t°*T ■^F!)^ (Pichia pa 
s t o r i s ) (gW'HWfFfS 183, 0 7 0f ; Sreeki i shnaf,, J 
. Basic Microbiol. 2 8 : 2 6 5-2 7 8 (1 9 8 8)) ; Ay 
V?Wk ; b !> ^X/W • l/x-77 (Trichoderma reesia)( 
MiW|2 4 4, 2 34t); -^.-uxtfy -777f (Ne u r o s p o 
ra crassa) (Case??, Proc. Natl. Acad. Sci. 
USA 76:5259-5263(1979)); ^aU^-ft^ • ^ f 



fVZ V 7 (Shwanniomyces occidental i s) t£}£<D 

i/^v~^4±7ma 9 9 0¥ioj33i BWiftDmmmwfss 94, 53 

8#) ; tStXf. s^-n^^^JR, "S=^!> 9AI(P enicill 

i urn), h y #*9S*?AJR (Tolypocladi urn) (1 
9 9 1^1 £ 1 0 B3MT©H^lffRklSSg9 1/0 0 3 5 7#h ftfclM:, T 
r?^/VJr/Vxm (A s p e r g i 1 1 u s) te, M*-l£. A. ~ Vv>7 (A 
. nidulans) (B a 1 1 a n c e <b, Bioc 



hem. B i o p h y s . Res. Commun. 1 1 2:2 8 4- 2 8 9 (1 
983);Ti lburnb, Gene 2 6 : 2 0 5- 2 2 1 (1 9 8 3) ; Y 
e 1 t o n 6), Proc. Natl. Acad. Sci. USA 81:147 
0-1474(1984), $5£X$A. (A. niger) (Kelly 

tHy n e s, EMBO J. 4: 475-479(1985))* if, ^CD{&m 

^y =j^wtiSttSrt>o D jsaijiLT. wt®^s*T?t, « 

• (Spodoptera frugiperda) 

^ . Ti^f (A e d e s aegypti) (ft), ■ 7\M?tr* 

$7 (Ae d e s a 1 b o p i c t u s) OR), Fcy7^7'^7/^^ 
-(Drosophila melanogaster) (v-g^a !7'^), 
doi^Afcf^^ • ^-y (Bombyx mor i) t£¥fr^M£*lX^Z> a ffl 
Xjf, Luckowf,, Bio /Technology 6:47-55(19 
8 8 ) ; S e t low (Genetic Enginerri 

ng) |8Si 9, Mi Herb, pp. 277-279 (/I/tA^V!) 5/ 
i/yWlenum Publishing), 1 9 8 6f) Ma 
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eda^ Nature 315:592-594 (198 5) &#J$ 0 MxJf 
, 79h^77r -*!)7t=* (Autographa cal i fonic 
a) NPVCL-lfltt, JJiW^NPV (Bombyx m o r i N 
PV) OBm-5l4i?, ^9ls«lffl©$4?4ft^-fA'^«c«s-j»li:flJMBril 

^iUt, »K. • 7yV=¥-</V^ (spodoptera f 

r u g i p e r d a) *W]l&©JgflHKft|Cfli^5 - £ ^Tt <5. 
!7*, h?*p=iS/, ^W*/8, -<5^=7\ Fvf, jail**,* 



(Agrobacter i um t u m e f a c i e n s) 
fti-f V*^- h LT, «*»MS«:?&K*ilfct5. «*W£*»lfl&«rA. 

/WE^ISrfUffl-rS 't^t§ 5o Depickert, J. Mol. Appl. 
Gen. 1 : 56 1(1 98 2), 4*3, T-DNA 7 8 0 3t^©_haE1Wgc;fr> 

-5ite^oe?^^Srffittfbfc?)V^4-h#$*'5i<!;^Tt5 0 1 9 8 9^6 
£210 38fr©BWtl#fr^ 3 2 1, 1 9 6^ 
»£LV^f±^«»ti©M$Tfei9, Wt»^©»J}&£»*LTi|?i$*5 

tt(Ac a d em i c Press), Kr u s eiPa t t e r s oil, fi| 
«fH (T i s s u e Cu 1 t u r e) (1 9 7 3)) D #tfftl*?L»!&>©1f £*B 
J&3&©W«U S V4 OT^Ktei^S^fcf-^WIIiCV l^ft(COS-7, AT 
CC CRL 1 6 5 1) ; fc hJEE1?*5RiK(2 9 3, »»*«-Ci«»t$ 
■erSfcft^^P— =^^StLfc2 9 3«Bfla, Graham*^ J. Gen. 
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Virol. 36:59(197 7)); fF^A**-W»SBflS(B HK, ATCC 
CCL 1 0) ; f-W--X/^^-#FMM8S/-DHFR(CHCK Ur 
laubiChasin, Proc. Natl. Acad. Sci. USA 7 
7:4216(1980)); ^^ir/V MJ M8& (TM4, Mather, B i 
o 1 . Repod. 23:243-251(198 0)) ; t/VSII)fi(CVl 
ATCC CCL 7 0) ; T7U*$ Kyif/K» l glilHfia(VERO-7 6, 
ATCC CRL- 1 5 8 7) ; t h^MWViSStHELA, ATCC 
CCL 2) ; ^"Pfll&SI^MDCK, ATCC CCL 3 4);/<?7rP 
-7yHflfi(BRL 3 A, ATCC 



CRL 1 44 2);tW»(W13 8, ATCC CCL 7 5);thff 
IlM9&(Hep G 2 , H B 8 0 6 5 ) ; v 9X|L#>(MMT 0 6 0 5 6 2 
, ATCC CCL 51);TR Iifi(Ma ther^ Annals N. 
Y. Acad. Sci. 3 8 3 : 4 4 -6 8 (1 9 8 2)) ; MRC 5|fi ; F S 
4tt;*3iO!t h^h-Y^ (Hep G2) ffeS. 

&mm%*mw(D±mwjL^? ?-^tzte? v-^^?-^? z-icx^xm 

K<E*&fTfc5<, Sarabrook^ ±fB<0 1 . 8 2»-emK^ttrv^?> «fc 5 

->3 ^5rfflV">5 0 Shawt, Gene 23 : 315(1983), &J;tM9 
8 9^6/^2 9 038fTroH(gWf?&l?l!$8 9/0 5 8 5 9 ^IBijft^TV^ J; 
5i-LT, T^n/^^rJJ ?A • y^7r^^tJ:5«lfeSr, -/£cd«3|0 
JSSr^«<E*r5fc»{cfflv>5„ 1 9 9 l¥l M 1 0 S^fi^SB^ffT 

1/0 0 3 5 8^c!S*3*i-C^5.fc5fc:Ut\ jg*8c£ffl^T, 

5^»Ia^?^^3fc^ ^ c (;^tItfL^!)t^»i-o^^T^*, Grahamivan 
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der Eb, Virology 5 2:4 56-45 7 (1 9 7 8) ©!) y& 

9 8 3¥8i? 1 6 B|S=ff»^B!|tfF^4, 3 9 9, 2 1 6ft*5l/^ 1 Axe 1 
as«3*LTV>5. »f3^©Jfcflrts$fcH:, -««)K:f±, Van Solingen 
P>, J. Bact. 130:946(1977), doit^H s i a o P r o c 
. Natl. Acad. Sci. USA 76:3829 (1979) (Djjm\C 
LfctfSoTfffcftSo DNA£«<Z)^k:>SA-f 67cftS.i, ^ n>f V 



tfeOJi^ftSiKoKli, Keownfc, Methods in En 
z ymo l o g y (1 9 8 9), Ke o wn P>, Me t h o d s in Enzy 
mology 185:527-537(1990), fc'itfMa n s o u r 
Nature 336:348-352 (1988) £r#H 0 

§\ Sambrookt, -hfBfcfcVT, — j&ttKfBW $tl/T^5 i r. Lfc 

lot, aaft»«"«s«i-5. 

£4fc#tfmj#*"f5C: 5. 1&i*U6fc««i-6fcl4, Ham' s F 

10(^vtt(S i gma», ftWf»i((MEM3, f^Ttt), RPMI- 

1 8 40(V^Ttt), JSiy^ynC^-^iffDMEM), 

ILt: rCEWSJlS, HamirWa 1 lace, Meth. Enz. 58 
: 4 4 (1 9 7 9), BarnesirSato, Anal. Biochem. 10 

2 : 2 5 5 (1 9 8 0), *Hi|tW : ^4, 7 6 7, 7 0 4^;f4, 6 5 7, 8 6 
6#;^4, 9 2 7, 7 6 2 * ; Sfctt, % 4 , 5 6 0, 6 5 5 % ; H WMff'A 
Fll90/0 343 0^;B^iMFIl8 7/0 0 1 9 5^;»^4, 
7 9 1, 1 9 2-^ ; fciU^HWff (U. S. Patent Re.) ^30, 
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9 8 5* ; 7fcMtffFf?5, 1 2 2, 4 6 9*KfB«£ftTV'>5*&tfl©V'> 



/K ^il^l^M^O^-m, IRL^^{t(IRL Press), 19 
9 1^ M. But L e r |g, m%WiWM%&(D;U *7- ? J p V- : j&JR&Wifc 
(M a mm alian Cell B i o t e chno 1 ogy : aPr a c t 
ical Approach) K^tl/tl^S. 

*H*^&S*LTv^5l&^*lJiattflf**lfi«it-C4:< , ^±tb»wtp<D»fia 

«**>6BHir«!», ^->^;^Li:, »»S4$tbfct#fctt, ?t±*Mfi 
ttffl («:Tii ton-X 10 0) £ffi^T^bj$«£-f 5 - t 5„ 

o^-c*KWKi&K^PS!«sS:#5^S^S>5. ftlD^XSt UT, ***** 
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ioT, #^©±v>J:5K:«fiR-f5^fc^"C*S^, 77^=r^-^Dvh^ 
9 7 ,f LV 5„ ^ n ^A-^-tfS C H 3 8Wfc£-£tr fc & 

f±, BftiS*^-*-*^ K ABX(B a k e r b o n d ABX)«1(J. 
T. Baker, v 5 ^ — v>— ->N 7 W U ?7"^/^ ^(P h i 1 1 i p s b 

urg))*, fifSS-f-Sfcfct^rffi-e&So -Wffili, -f^S**7At,tS4J' 
Pf, ^/-/HfcJK, ItaHPLC, 5/5*lci6^o^b^57-f-, ^9 
yt77P^ta5?p^F^77^- »^*v4fc»^^^2?mwai ( 

SDS-PAGE, jSitffift^jtlK^ifro^W^SfiftKaWfc, 



fc«7 4<DH«(CS^^r, fcgEtt#H*&»JW-* 5 (L i ndm 

arkb, J. Immunol. Meth. 6 2 : 1-1 3(1 98 3)), 
XCDT-sf y^^-fCO-f^X t t hy 3 (Guss^ EMBO J. 5:156 
7- 1 5 7 5 (1 9 8 6)) Kite, T^T^f yG^JtStS*bTV>S. ilfPttytfy 

V>3 it W«i$tLfc#?Ltt^7^tr-X (control ledpo 

re glass) *fc}4^!J (^^W^^tT^U) "O-S?^© ± 5 ^tlSIWi- 

7'PT'{yASfcliG77^f^*7AEM#fBf^$f 

its, &#ttttT^fcv>#«g«a»e>-C'b, Sb*«j*»^sfici5 0 MEtt^H 
4^AicMi-m&mfitmfti&Ti-%^txh& 0 ffi&\,tcft&ttMm^te, 
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mt pH (3. oa*tft£JL±) T% ffi*^**bnlfy^ifeS*^tfif> 



^(Burrows, F. J. ^Thorpe, P. E. (1993) P 
roc. Natl. Acad. Sci. USA 90 : 89 9 6-9 0 0 0). 

IttMiOfeCWmeKvWSSIbJifcfBu r rows, F. J. 
irThorpe, P. E. ( 1 9 9 3 ) _kfE)„ *5fi, ZWftWSLttfcffl^T, 

MI»it!ietfi:Lft(Huang, X6, (1 9 9 7) Scie 
nee 275:547-550 )„ S fefc, SWJWSStfrfefflV^T, »** 

•S^ii^jfcSilLfcCZhu, Z. (1 9 9 6) B i o/Te chno 1 og 

y 14:192-196; feiOTo lliger, P. 6, (1 9 9 6) P 
rotein. Engin. 9 : 2 9 9-30 5), 

n^uv^sfSia-srfco^n-v^-v-*, mimic ^a^ictrs-ets 

ia^r!l, *fc(4SS^J y hy©«Hftf(R e m i n g t o n ' s 

Pharmaceutical Science)^ H 1 6 Ji^ Osol, A 
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. Ki9 8o)) tm&Lx, mffi&mis±mB%t^&wmmm-?im-tz> 

mam ; 1 <m£*w m^-ff- k ; jfn.ftT/K/$ i?^^ 

tfcKy-r- ; ^y >»\ w^y, t^^9^v, tvp^^ sfcityv'v 

*xVyvi3:i><DWm; EDT Aft if (D*u-Yitm ; V-fr, *fc!4y 

XF/-£tcl% M-^Twe e n), ^P-?^ (P 1 u r o n i c s) £fc 

iisKy^f-i^^y a -A- (peg) 4ff<o*ffiffittai*^A/-ci^. 



^(Remington' s Pharmaceutical Science) 
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T^S*K«r^tP„ #*ttS«®«Ji, Langert, J. Biomed. M 
ater. Res. 15:167-277(1981), feltfLange r, C 
hem. Tech. 12:98-105 (1982) \CWM£thX\<^Z> 7$ ]) ai* 

fcftjKy (tf=ATA=>-A), XVT??- K(*H#fFf|3, 7 7 3, 9 1 9§ 
, ft#[#fFi55 8, 4 8 1^), L-^A^$V^i:^V^^^-L-^A^ 
$^^©3^y-7— (S idmanib, Biopolymers 22:5 



4 7-5 5 6 (1 9 8 3)), j&Mm^f-lsy-V-fl^m (Langer^ 
-tB) (KfllWfffB 1 3 3, 9 8 8 #) , aftiSW/WT'n h (L u p r o 

n Depot) <DiiO K£tm<0%m- 7 V a -/H*=» # !> ^~ «L»- ^ 3 

lW!>-D- (-) -3-fcKn^BH (BWtlflMffSIl 3 3, 9 8 8f) ft if 

Wfrrt(ragbT, 3 7°CTS^{CB*$^Sfi*, Xtt1-5d«LT, 
iot, ^^/^KSrSSftS-SSfctow-a-aKj/i^Sr^^ffli-r ids-eta 
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ft©#8c : HHi|#fFf?3, 218, 121t;Epstein^ Proc. N 
a t 1 . Acad. Sci. USA 82:3688-3692 (1985) ; 
Hwang?), Proc. Natl. Acad. Sci. USA7 7 : 4 0 3 0 
-4 0 3 4(1 9 8 0) ; gfc)>N#frf? 5 2, 3 2 2 ^ ; gWfl#fFfS 3 6 , 6 7 6^ 
; BWNWfFSS 8 8, 0 4 6§: BWWfF® 1 4 3, 9 4 9^; Rfflftrfrfg 1 4 2 
, 6 4 1^; B*H#WffifSSR8 3- 1 1 8 00 8f ;«ffl4, 4 8 5, 
0 4 5^*5j;U^4, 5 4 4, 5 4 5 ^ ; fc feWilttfllWIWK 1 0 2, 3 24§ 

fcj; o -casts *i5 0 ii^, ytfy-Att, (2oo-8ooty^h 

P-A) ^- 7 y 7 §TC\ J3!JffiSc5^»3 Omo 1. »/„ 3 ^fn^iHB 
-CVS. 
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> If aJ?-e©&ffi«MW KM V ^5 - t T* £ 5. r. ®#Bf-»ffiffl K 1" 5 fc * 



iftm'srffi*a5^tt, 3 h, 14 c, 32 p, 35 s, *fc» i25 i 

h-^-if, ifttt*-^?^?'/!^-**^^ (HRP) ft 

»l^-CgEftl«)*«feftfflV^5Ili:*S-C#5*S, *0>J: 5*#8cfcHU Hunter 
£>, Nature 1 4 4 : 9 4 5 (1 9 6 2) ; D a v i d ^ Biochem 
istry 1 3 : 1 0 1 4(1 9 7 4) ; Pa i nb, J. Immunol.M 
eth. 40:219(1981); *5.£tf, Nygen, J.Histoche 
m. and Cytochem. 30:407 (198 2) tfS*$^TV^7f 



-79- 



5„ Zola, u—t/Vfofo : Sfr^aT/KMo n o c 1 o n a 1 

Antibodies : A Manual of Techniques), p 
p. 1 4 7-1 5 8 (CRC/l/^i (CRC Press, Inc., 198 

7) 

&&i&'&t v -fe-r mtt. ntcm<D^ o — .ods^ t scot, 
turns $ ^fcgiwk^*^, nmn^mmm^-^^ t «3-c t art ics^v * 

tot < 5 J: 5 

as^fcttaiif h-^jg-^i-a rtot^52 r 1 £^ 



„ 09*.ff, *B#fT^4, 3 7 6, 1 1 ^u~?;v=f-?—%ft<D% 

aril, *mm&mMTz±fr<D&fe<DmMMMvmmmTh% 0 mmmz. 



© h TIB© t © fc-f^T #$flB Ltrr «fl^-iA*tb5„ 

M«©c II 3Srxf^L.Tv^5„ ^jut, flaae&isw-CRidgwBye), ±ta(i996))s 

)B«-5(|gIlA-lC) 0 Rteg&t&ofcfcfm, #H;^fttFscFv^^ 
7 y-*«B'Ji-5r fcfc ±o-C*fiJC^(*Snfc(Vaughan.T. J. fe, (1996) ±|S) 

Chamowfe, J. Imminol. 153:4268(1994) <0 9c{C%ffi£h± t hjffi-CD3/ 
CD 4- I gG^5[t Eltre#fc^7 0^v^-©^-ir^-i?£i: 



Wk-t-5<t5{c#K5Lfc 0 £M-©^ftUW£MC H 3^J|#:f4, t H»- 
M#f@?-*^ 7 (Ab/Ia)S-CD3/CD4-lgG©ff^Sr^< •fcOtBrtSrJfctfc Lfc. 
fl»< LT^M^il, fc Mt^-CD3fetf££«©C H 3 K*>f >\CRXfi5. 

9 1— fl?I^$ffg(Kunkeie>, Methods Enzymol 

. 154:367(1987) bP. Carter, in Mutagenesis: a Practical Approach, M. J. McPhers 
on,Ed.,IRL Press, Oxford, UK, pp. 1-25(1991) )|:iot CD 4- I gGtt'ilJ 
th, K-Oitftti/Z* HWlJi-ioTSIiELfc (Sanger^, Proc. Natl 

. Acad. Sci. USA 74: 5463 (1977)) 0 &©* 3 £r#P, 



A 3 





tn-CB 3 CDC 3 


CD 4-1 gG©C B 3 


T366Y 


Y407T 


T366W 


Y407A 


F405A 


T394W 


Y407T 


T366Y 


T366Y:F405A 


T394W:Y407T 


T366W:F405W 


T394S:Y407A 


F405W.Y407A 


T366W:T394S 






F405W 


T394S 



a*T 3 6 6il, ,<-hi— C„3 K^^_L»$|gY4 0 7 CDzMf gfl^Kl 
ftiC&S, MT3 6 6-©iSW^g«ii4, SSY4 0 7^*f1- 

yifCiT3 6 6 Y ti<D/<— hi— 4 y^<DY 4 0 7 T<£>flJl<D^M£#lo 

JfeWWSil,*. Kabatlk^^^ACKabBtfe, (1991) ±SS) Srffl^t 

iot,t lt-£^ - KTra*o«ft!jssai S 



Sl-CD 3gft (L) ifi*P(H)^{£(Shalabyb, J.Exp. Med. 175:217(1992) tRod 
rigesfj, Int. J. Cancer (_k|B) 7: 45 (1992) ) £ a — KLTV^57r-^ K!4, K 
Mi£fE«£;ftfc«9 (Chamowk, J. Immunol. 153:4268(1994)), 7r-^5 KS: 
3-FLTV^CD4-I g G^f£(ByrnP>, Nature 344:667 (1990) ) t 
t M&iSttWM, 2 9 3 S^[C##A(co-transfected) L7c„ fA$tlfc77 
-v>5 KDNAOMttBSLfc-*, ^ft-SDNACDits^iAb/I a 3^ 7 
»£jt£g7cft-f 5 i 9 fcg*.fc. SADNA s (15m g la : S« : 



es£C©S"I^(jf*^)te«T©jI9 : 8:1:3 ; 7:1:3 ; 6:1:3 ; 5:1:3 ; 4:1:3 ; 3:1:3 
; l:0:0 o 

EiCi5^W©Sfl^^^t ci3y*^SeS(ProSep A,BioProcessing Ltd, UK) 

gi-lit P VD Fjf (Matsudaira, J. Biol. Chem. 262: 10035(1987)) TrCD^C/P y 

i?% Kw*gPAH:, fILfcll Ab/Ia+^y, igGil a*^y-f-7 
-^»<D?l^t^5(Chamowb, J. Immunol. 153: 4268 (1994) ) 0 Jn^MiCT 5 

9ii&^7 7^->3 y£0i|XLfc o Ia:H:LO6:l:30fi 
ADNAittll, I a*^V-?-(22.5%) I g G (23. 0%) 7 ^ a 

^t*i^54.5%©Ab/l adfy 75:5iCfc 0 i ftkcDtt^fi, M^SCio 

6 : f»i*ixfc*nbfcft<-Srt-5 : 50% Ab/I a*^7\ 25% Ia*t 
y-T^-S.U«25% IgG 0 

»£SC H 3£^*LT^5«U;:*]-LT, Ab/Ia^^7lt Y40 7T^ 
?iiT3 6 6YiSfSHtl«-CD3MiCD4-I gG I a 

*L.»fc#^A^»e>92%*-e<oiR^-eiHiiiKsnfco fi^^fHi 1 *^ 7 



©&v^©g|TMB^£ftfc. v^T^lo©aaSH-»JR1-«ri:*UH:, T3 6 
ffi1-5„ Ab/Ia^^ , !JyK©77^v'gVli 1 ISi^tAb T3 6 6 

w, ia Y4 0 7 A)ropi5#roi>-^x&*iaii-5rLi:l!:J;o-r#EK3EJC$ii5 

r.ttt&</\ l2ffliii:Sfi^7(Ab F4 0 5A, I aT3 9 4W)(t * 



^yj-r— ffc-f-3 I a T 3 9 4 Wigfl#©fa LfcVHHfa£*f 5 

SfiSlLfc^— ©^S^S*^T(Ab T366Y : F405A, la T394W : Y407T) 

i±, Ab T 3 6 6Y, la Y 4 0 7 T^TgAJidCiA b / I a W :/ ]) v K© 

T 3 6 6 Y t Y 4 0 7 T^ftXTkl <fc V) #P>iXfcA b / I a^f^7®77^ 
f g^ii, i^Lfclfflfcfrfc!), SADNAs©itirHK6«Ii^^JiT*feofc 
„ £ ibt^SfeLTV^Saii, mono S HR 5/57J9 A (Pharmacia, Piscataway, NJ)_k 
TM Or^&V PV^77-f- (20mM h 1) Xti, pH8. 0^0-300mM N a C 1 ) 
KlJ;oTAb/I a*J*5A»fo*#tCK*S3ftfc. -*lii, AbilafflfltW 

»*^l0Ab/I adf^y»M5fe»fc*lca#T-fcSti^itl1-5o 

5 1 0©^g^a(Sureshb, Methods Enzymol. 121 : 210 (1990)) ri»£># fjtbfci 

mm<DU^¥n<Dmm^m wriiaotFc b s a b ©jt^iHifcaffl 

tJUJp-t-aifcjJS^JBSnSCHU-lB). T366YfcY40 7T^4|;ft# 
T 3 6 6 YtY4 0 71^1^78, ffi© t h T g GT4 V $4 7"(IgG 2 , IgG 

: ^fP7/i-f-7-©MWfH^f©^i#4^x/V7^ KJB^o 



A. C„3ffiS:«-^^7 W F^©Ktf 

3 0©!!^, C n 3 P7^V|1©^;V7^ K*Sf#ftfP*fcftO 

«*©^r«rRSf5fc»^fflUfc : i) C L< l*g&^*/V 

7 ^ Kg^* irjLffi $ tl5 ^ tll-MS LTV ^3 (5. 0^6. 8 A) (Srinivasan, N. # 
, Int. J. Peptides Protein Res. 36: 147-155(1990)), 7. 6A* TWlfflPRf^ ^§1^ 
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fc(Deisenfofer, Biochemistry 20: 2361-2370 (1981)) 0 ii) CaJ®T-i4, 2oO 
C H 3 K^-f y±<£>mftZ>mM±\Ch5tc?> 5c iii) ^CO^S&v?*/^ ^ KJg 
^i5i 5 fcffcBtttt 6>ix5 (Srinivasan, N. b, ±M) a 

B. i?X/V7 4 KS-n-»^xVWt,o P^fVy y( KS-n-ti, Insight II relea 
se 95. 0(Biosym/MSI)?rfflV^ThumAb4D5-FviCOV^TlBa$^fca , P (Rodrigues h 
, Cancer Res. 55:63-70(1995)), t h I gGjFc (Deisenhofer, ±|S) tp^X 

^i«^^RSS(Kunkelb, Methods Enzymol. 154: 367-382 (1987) ) |C J; o T 
t MtUt#L-CD3fi#XH:CD4-I gG»C H 3 K^-TV^iC^ALfc : 



Y349C, 5' CTCTTCCCGAGATGGGGGCAGGGTGCACACCTGTGG 3' (SEQ. ID NO: 1) 

S354C, 5' CTCTTCCCGACATGGGGGCAG 3' (SEQ. ID NO: 2) 

E356C, 5' GGTCATCTCACACCGGGATGG 3' (SEQ. ID NO: 3) 

E357C, 5' CTTGGTCATACATTCACGGGATGG )' (SEQ. ID NO: 4) 

L35 1C, 5' CTCTTCCCGAGATGGGGGACAGGTGTACAC 3' (SEQ. ID NO: 5) 

D399C, 5' GCCGTCGGAACACAGCACGGG 3' (SEQ. ID NO: 6) 

K392C, 5' CTGGGAGTCTAGAACGGGAGGCGTGGTACAGTAGTTGTT3' (SEQ. ID NO: 7) 
T394C, 5' GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3' (SEQ. ID NO: 8) 
V397C, 5' GTCGGAGTCTAGACAGGGAGG 3' (SEQ. ID NO: 9) 
D399S, 5' GCCGTCGGAGCTCAGCACGGG 3' (SEQ. ID NO: 10) 
K392S, 5' GGG AGGCGTGGTGCTGTAGTTGTT 3 ' (SEQ. ID NO: 1 1) 

C231S;C234S 5 'GTTCAGGTGCTGGGCTCGGTGGGCTTGTGTGAGTTTTG 3' (SEQ. ID NO: 12) 

gjitt, fi7 5 /gfOjfcro, TS (Rabat fc, ±15(1991) <DE u 

Miaotg^tlS, ^#«:> Aversion 2.0(United States Bi 

ochemicals, Cleveland, OH) §rffl v ; 7 f ^"^rv / 5? ^ \/i<r^~ KSfi^OSiAti (Sanger 
fe , _hl2 ( 1977) ) }C i o T ABE L fc„ 

D . -.rpy-f ^-jfm^m^'t^mK-m^^^y^ k. c H 3F^yf 

; vl-v6, 0:4) Ab/IaM^J? ]-\ #t-CD3/CD4-IgG(Chamow£>, 
J:fS(1994))©)fM5r«< : Sr«^Mfc^T«»5>T-itt«Lfc 0 CD 4- I g G 



KLTV^5iiM©:/5*S Kt-JftK, 2 9 3 S«^##ALfc 0 ^rny 
^-7-©lR*i4, Ia:Hl: L«DNAit©fSffl£^ofc#A(- i 9 MSft L 
fc 0 Ab/Ia^fDy-fv- IgGMla*^?-4Iill * 
^h^-7*^S6fiA77-f-r^ — ffifSSU SDS-PAGEtWf-fV 
v'M MJ-^^ = ^^<Ridgwaye>,±ia(1996))lcJ;oT3t*bfc 0 

^HOv'^/v?^ K-C n 3-<TH:, S©5H^SML;fc. 3ooai4i 
^4C5„ L^Lftasfj, Vxtvyj F-c„3fIWif)fflAb/ I I'vfp? 

-tt. c n s K^w^tpoffis-ti^^^ K©»*ic-srfs. wmm^ 

flS^A^ KJCio-CiittSnfc. ftfl-S-a-L/cAb/I a/N^yyFft, 

SC^W-f o fc^Pffl-CttftV^ SDS-PAGEIUo Tftffl £ tXTC 

0 i?X/l>7 4 KC H 3 ^#;%KitL, Y349C/S354' C, Y349C/E356' C, Y349C/E35 
7'C, L351C/E354' C, T394C/E397' C, &IH)399C/K392C t Jfett Lfc„ nft— ©^*#:( 
D399C/K392' C) iS^f*© S D S- P AG Eft$f'^ J; ZMfet L Tiff £3! £8 

%)„ £&Hu S&T$/H©^©, T5/^St«C(Kabat^,Jife(1991)©E 
u *-A)tJ:oT* Lfc„ C H 3 ©fg 1 R 2 © = t- * ©«ii 

, *ii^eixil«Jc^9yVaS:#-t-. C H 3 ©fg2 ©^ t°-^©?£2i±, ^ 



yxf A^OtdioT^^tlSo C©&#ii, »XHf$K392S/D399' S^If* 
M^*fLT«LfcAb/I aiRStAb/I a «^»»«H!itt©W*S:-¥^fc 
Ztfrb, MK3 9 2 iD3 9 9 ©«& i V > 5 <fc <9 ?J> 4 Kgr&- 

2 9 3 smm^fDm^tmmz^^xmu^tc 

E. ^Wiilfi; i o til Lfc >?X ^ Kf49 5%^fpy 



/n— ir^7 i -> ? Sr^PLfc(^4 ; Ridgwayt., (1996) _tlBfc#J$)„ ^?)2o© 

®^?££f!*-n-;b-tt-fc 0 L 3 5 1 CXiiT 3 9 4 CSra&\ 2 oO^yvHt Lfc 
v^/V:^ Kit, i?X;V7j KjIS^T-ta^T— (L351C/S354'CtT394CA397' 

^•r-(SEJi#v 9-v l emcffigu ^P^^-rote^tawUfcC* 
4)„ ^p^T-©B^9 5%©iDl**s#6>nfc 0 Sit, ^fnWv- 
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C« 3 M*5,o^fD^ v-CDW 













Wary fa 












51±1 


vl 


Y349C 


S354C 


54 ±4 


v2 


Y349C 


E356C 


55 ±6 


v3 


Y349C 


E357C 


57±4 


v4 


L3S1C 


E354C 


56±3 


v5 


T394C 


E397C 


57± 2 


v6 


D399C 


K392C 


73 =t 3 


v7 


D399S 


L392S 


55 ± 1 


v8 


T366W 


T3G6S:L368A:Y407V 




v9 


T366W:D399C 


T366S:L368A:K392C.Y407V 


86.5 ± 0.5 


vl 1 


S354C:T366W 


Y349C:T366S:L368A:Y407V 


95 ±2 


vl2 


E356C:T366W 


Y349C:T366S:L368A:Y407V 




v!3 


E357CT366W 


Y349C:T366S:L368A:Y407V 


93 ±2 


vl4 


T366W:K392C 


T366S:D399C:L368A:Y407V 


92 ± 1 


vl5 


Y349C.T366W 


S354C:T366S:L368A:Y407V 


90 ± i 


vl6 


Y349CT366W 


E356C:T366S:L3S8A:Y407V 


95.5 ±0.5 


v!7 


Y349CT366W 


E357C:T366S:L368A:Y407V 


9I.0± 1.0 


;JfeM 3 : 









&^m#. T366W(RidgwayP>, _kfB(1996)h Ml 3 jte^-III^^ Ki-Bt^Lfc 

77-7^ MxJfLasky, L. A. t Dowbenko, D.J. (1984) DNA 3:23-29 ; RXMerma 
n, P.W. £>, (1985)Science 227:1490-1492) SriHVSo SM^^Vf?)?-! 7*7 V 

iCO|? 2 CO ^ tT-tf t#J§a Lfc„ 7r"^f ^T-W-ft^SCn 3^tp 

c H 3'7r-v ; T : V^7 p i-— v-f y'y y-coi.ixlo 5 co34&^p-^i4, PC 

R 7 7 7* V h t J; 5 @ & C H 3 «g^-cO-fe h <nm.mc <£ o T«fg Lfc„ 

^-Srffl^T P c Rmmticj: <o #b^fc„ 

ltK<02^P> 5 7 !7VK©^, ^P-^^^'^ayti, -*1DN 
A(DT$v~*V^n%mh^Z.&¥mt LT, «1^*x9 0%, 6 0%, 5 0 
%&t/l 0%fcotz. 0 5c^ft^n->'^-atf7T-v ! S; Kfl, jlt#l<0 5 7 ? ^ K 
ti:y^-i»Lfc, -=f(D^KteSl#:^XLl-BLUE™«(Stratagene)?: 

#^n->©^> 1 0 6 ^b-^r, MR (panning) CD 9 <7 > K S fc >9 f^ffl L 

jfflRco 7 5 ? V KflL #fc,i'L/tC II 3^mf*:!4. «#^fbLfc^*T'3 >"ir V 

^^/VCD^i^^V^tt^-r »*366t?ir 5 ^Xfi h Lfz 0 M 

*tt«grofc»co?Sv«ffi(4, y<V yt75->«*ftl: £oT2lg368i407 

-e«S'j^^fc„ ero^sr^yirali^WH:, 1 1 annus itfc, Hfi'S 

T366S:L368A:Y407V£#ti\ '>&< 4: t>2«|I|J|Xi**i;fc. 5fei-^*S^Xfc 
^p^-r—, T366W/Y407'A(Ridgway,J.B.B. £>, (1996), _h|B) t ID - CO 



^mmm<D±mm.®mz$o^r 40-80 a 3 M'M-z. ymmmiz>£ o i-Mic H 

18^7^5 KpAKl 9 (Carter^, 1992) JitCa— K$^fcC H 33P^tt 

<IJMUfc„ DEAE-t7rfy?^FF, A B x Slfltesource S?P?h^7 
7>f- lr ±oTWS8LfcT366S:L368A:Y407VgEMffcf3\ S D S-P AGEO^iClp- 

itS^WftW^^T'^-Ki^tfrifet io-Cj||Sbfcl!FiffiC H 3, T366S : L368A 
:Y407V, T366W&OT407AS^£»^R1:S^ Lfcil <9 T'foo fc„ 
B. 77-«Lfc^7P^V-SStt„ C H 3^fpW?-Og£ 

tlcioTSatSIBLfco c H 3-77-i'(:J;5^7=i ! yM^S7 5't>f 

9 9-, pRAl^t>-Ct»ii$ixfco »W!-(±, XLl-BLUE™*©7r-^5 
KtfS, 10 9 pfu/ml M13K07cO#fttp-e50/ig/ml*^-<^^y ^ilO/ig/mlX h7 
* y >£^*-f325ml L BJgittfcgSrrafcJ&Kteffl U 37°CT'-^ V 

^^-> 3 yLfc 0 *<©iRHto«5frfc#fft(6000g, io$h 4°c)irior-<ws/ 

MkL7C„ 77-^11 5m 1 (O20%(w/v) PEG, 2. 5M N a C 1 tiotitl 
LfltiEf^K(12000g, 10#, 4 < C)CD^it±*7)^lHlI|XS^ lml©PBS>ft 
#SS§^fCo PBStfO-6M£D^T=v ; V^180/i 1 7)^20 » \yT — i?ffiWfo 
\Z.%a*.btl. 5.0^H}J(?~25 < CT'-<V=3r^-<-v'3 VLfc, #7 7 -^>-7 

/w>ru 3-K2011DH:, 7k-e+f&ic#f?Lfc« c H 3©-.fp^v-oW 

ft, 5 BB-Wy^h^IVWSfi Lto-7i^uy^75yMl^ 
*^77^f yfa'^**4'^- ^irg-^LfcSt-M 1 3?Ky ^ D-7-/WA b 
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2.5M H 2 SO 4 50ml<Dmm£<>XmikU 492nm-e®BfeS£«£ Lfc 0 ^(T>Wt 
idagraph 3. 0. 5(Synergy Software) SrffiV^fc^^ft/h-^}£t £ oTESo©/^ 
StS*(-lH]l|X$tl/"c^7 1 i=i^V^'— , T366W/T366' S : L368' A : Y407' Vil, {ft, 

co -7 r - i?-m&l Lfc^~rv¥J-?-b SSttt-dsv ^T«M-T 5„ r co -7 r - i^- 

m$L Vfc^ n $4 iStf Lfc— X P ^-f T366W/Y407' A ± <0 hfiM 

£tWfc(l.75mg/ml, V ^tilfftMjE&iC (PBS) . »t-(OW^tt, C H 3^ 
■^•r-J: 9 fcWfe*»KfiV*flM*l$Wfc#LfcT366S : L368A : Y407V££fMMHl-C 

T 3 6 6W© 1 : 1 MS®), VSiM, S.0T366S : L368A : Y407V, 69. 4 0 C"(?tp* 

tmm^Xl-D< 0 T3 6 6Wfte^^^V-^-ii, T366W/T366'S : L368 

' A : Y407' V£^coP§|B^ n ?4 ^- ( A T m = - 15. 0°C) ± •) t> ± 9 £o fcgc 
SttT*&5„ ^i#©_hcOT366S : L368A : Y407V^?R3E^H, MtioT 

fSftLfc£^I«fr. Y4 0 7AI1 T3 6 6W»E^^frc0^ftStF#ft'e 
j etl,m58.8 < CS.'0 ? 65.4 < C-e^|»i-5o -tUi, T 3 6 6W(AT m =ll. 0°C)X 
l±Y4 0 7 A(AT m =6.6°C)* ; e^V-v'-COV^-f^^-*-i t) t± 
tt^*-f5T366W/Y407'A*^^V-7-CO-y-^^^ hS&iffMiW-^O 
< o 7 r — v'jMR Lfc^-r d ^'-Y -v— , T366W/T366' S : L368' A : Y407' Vi4, ffiift 
Lfc^fP^v- T366W/Y407' A, ( AT m =4. OtJ) i "3 t-JPSS-e*5aS, 

l*»u i?^c H 3*^yv^-(AT m =-n.o o c)£'p tRfittassea. 



K, W:-CD3/CD4-IgG©^|t*^<-?r«^*it«L/c(Chamow^, (1994), JifB, 

ztitt* cd4-i gGt-mzt FftLfciTi-cD 3««(D tmrntoimmz. 

X<0m^tc o ^n^4^-t^^4^-<Dmmit. SDS-PAGEt^ 
df-^-V^V-if-^y-^h^ b y-(Ridgway, b, (1996), ilB) S^V^TT" n:r 

-CD3a«^^ffUfcK^Mfr^A/fc\ T3 6 6W£ I a#7r-?-M 
L7c^#\ T366S : L368A : Y407V, XteWiVr L-tCgMMgiVf, Y 4 0 7 ACOV^ 
T^£^fc*#A#:^ b [nlifc (0 3 )„ 

mm<D&&A&i gG^a^Sjl*J<DHL-ey^-(#-^^7^ F^-g-I gG 

IgGL^LHW?-4Lm l?£SC H 3 K*-f ^fc^tP^I CfiWfc 
HmmZfotCc SSIIIf:, T366S : L368A : Y407V», 7 7 - v> 5 

I€?»AiS»o^oi a^yv-^jfofttil a^-7-©I^ftl35: 
£tf»6>, #'>**^-r^-{fc&«*£tf3. £»«JWk Y407AI4, I a 
-LlMffiat*7r-f5 KO»A«»CI OfiPfetCiSWW 

fiJffi^*C n 3^a#:-ae^-IIIi!^^W^K^cD|i!r^cD^fci'7 
7 y ^ C „ 3 / t 5 T? S> 6 5 £ t -8 > fe £ C 5 . &tt C„ 3 ^J|& 

o XLl-BlucWj; 5 ^T>-^-<— $C|Jfty«^^*5V^-C. |j(SC H 3l6ftMl 3lfi 
*lll<DW#as;M»iSft5;£5 5. 
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^ymmic $ e> L.fc«t?fc*j&M— (Figini e>, j. Moi. bioi 

.239: 68-78 (1994) )„ *»< LT, ^T=^^H:3e»{*ca*il©*jfe*J8JPr5fc» 

fcoMfliiftr/n-fffcs. c„3 bv-rvco^- ^t^T, Bin-utSE 

^fc>*<D * £ 0£ LfcflEro iff < <D 3 o»iSS©e»Sr-?— ^i- 5 It * K n ~ 

£IT©3IJSWH\ 5 Pal C6i^Mt5^fn?;vf^2i#S 

Tc^t h~ #gJF v (scFV)m*y-{7'7 U-(Vaughanb(1996)Jife)i±, A 
x 1 (t h U-feT"^— fni/^t- SECD), GCS F-R(t HgS^B^ 
-fiMH^-Hry^-ECD), IgE^X^IgE), IgE-R(tMgE 

u-t^-oHB), mp l (t h hnyWifyi/-fe7?-fpv'y*t- 

*ECD), MusK(t Fffifl#SWwt7^-fn->y^ft-ifECD), N 
poR(tFt/V7ryHr7^-NpoR ECDh R s e (t 1> Wt7"?-f 
P->-y^7-— e\ Rse, ECD)> HER3(t hHr7^-f o-77^t-f 
HER3/c-erbB3 ECD), Ob-R(fc hV7°fy Hr^^-E C D) , 
EGF(thIfrtMfB^) v ECDHSWB^K^^^BBi-a, fc*tr 1 1 

©gijsffl©jii#»jitt-cwiLfc. &tmK3iKittm<>>mmi>>b scfy77 



7* yhofc*©J?^^f KB^-^ft, ffl^3^>^«B?iJ^ib#5 
i5!-»f^bfc 0 V L ftH?iJft, «©^r©^T««»^i3*|IB©|Sl-tt^- 
ir>"r— ^SrfH?-f5fc*tFengtDoolittle(1985, 1987, 1990) <£>T/V=? !) 

Y>7u?7J*"T7j>"%m^X)AM\,tz.{¥eng,Xi.¥. iDoolittle, R. F. (198 
5)J.Mol.Evol. 21: 112-123 ; Feng.D.F. fcDoolittle, R. F. (1987) J. Mol. Evol. 25:35 
1-360 ; XOTeng.D. F. tDoolittle, R. F. (1990)Method Enzymol. 183: 375-387) „ 

5 ft, ll7V L r5/«^<OT5^^^hlcj;o-CftSUfclHIC«ilft*^rt- 
5(ioo%R—tt) s c FvW««^U-CV^5V L fl©H:«fC*5. M&tf, 

iyfP-4/9(HER3xOb-R, JH^#' s> ^ ^Tr* Lfc) ft, fe^HER 
3^1Xtt J E:*L«-h©Si:-Ob-R^o-^H < toT'€:tL©V L B?iJ4:^e-t-5n 
£^.atii£tL5-7j\ ob-RS-a-9^t2-^[i, lXft^fi£ti:©£rL-HER3 

tift, © 1 Xft^frWi:^ n-^d j;o-CV L B^J4:^tt 5*fflrt 

©^fl^n-i/- 0U3.fi, MPL^n-yfflpStt, lXft^HfiAJ: 
cofficoMPL^ ior^ix»V L B5iJ^ite>tifc5^ P-y^rBJt^ 

MLfc, (IgE x Axl)Xft(NpoR x IgE-R) toV^T© i 5 ^fc*il©itg 
«©*V>4r-*}C*SVvC, 1 1 1 ©#Ittilt^$}l577^^ > hoi 

«$I©T5 /8?B?iJft, 51^L/c#iiwe«tc*fLT»E^^tt^ 9 8%i:99 
%-C&ofc»^ I^of;7$;8«I©efiaot^^/; 0 13 4 ft, A 
x 1 (^P-VAxl.78), R s e (^ n->Rse. 23, Rse. 04, Rse. 20, RXfRse. 15), 
I g ER(^P — >-IgER.MAT2ClGll), O b-R n — >- 0 br. 4), WVEGFf 
^ n->vegf. B)K»Jlttft^8o©J|ft5Kfl:(OV L EJ0«)Jt«-e*5. B?U 
©S«(Kabat, G.A. 6 (1991) _h!E)3lftffiitOS*(Chothiai:Lcsk, (1987) J. 
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Mol.Biol. 196 : 901-917) (Cft 5 fiJSS-n- CD RaS»fiBfi, ^tl^tlTBt # 

iaot*Lft 0 tel. 78mm tm%:z>mm.mm*-m.Tm\~z.'9^Ltc 0 ittfcu 

9 6 t>m— ?$> 5„ Rse. 04 fcobr. 4©«gC(fS(£99%gE?iJ*BlRl'l4) i4> 

StJSS^C D R s ©flHM© 1 jS*-CfflSi-5Rse. 20©>gg((fSi£98%gB^J*gRtt) 

it, sasne-g-cDRs©^fl!i©2»st?Mfts. bets saw 
Mttii, #3&w©#ii©e#©fc*©*©#s*&f£s. nmisih&n 

fcfcofc s c F v («*.«Axl. 78)©«li:«)98-99%ffi|Hltt*^ri-5«f[© «t 5 

b . r u« £ a tft ft© rajt i: e«© *rft & *=fr 1- 3 - *#st4K^ 

©*H : K-Ob-R/fi-HER3 a 

t h ^^^^^-(O b-R)X!-4HER3/c-erbB3jte^mtl(HER 3) 
©Wa^Ky-f^S:S-&-LfcS cFv77^VHi, *£V^fc hcFv7r 
—Vy4y*y y-lrfflv^]lgiJ©3o©5^vKt-J:o-C#t)ttfc(Vaughane 5 (l 
996), _hfH)„ I/7fyvt7^ — I g GtHER3-I g G (lml PBS^IOm 
g)fc, 4"CTf— Ift, A/^a-^(Ito;llMis<nT))**«rafcftK«ffl 
Lfc 0 £B"Jt7r-i^fifttt:, «T©«;iE£ffl/\ Vaugham(1996) , JilBfriO 
IBift^fci 5i-^?TLfc 0 lmg/ml©«*T\ t MtLfcfeift, huMAb4D5-8 (Car 
ter.P. ^(1992)PNAS USA 89 : 4285-4289) X fi t: YitLtcih.- I g E (Presta, L. b( 
1993) J. Immunol. 151:2623-2632) (4, F c Hg^7 T~ ^&K*1~3fc£>©&:ii 
BUlScW'-^ft/lo iPX.T, ^©JlJg'Jfii (Hawkins, R. E. h (1992) J. Mol. Biol 
. 226: 889-896) it, s c F v^l/7°f yi/t^-^^t5fcfet feftffl L 
fco *©K/^Mr:/*-ft, 7nf^>'At7rB-^^nvh^77^- 
KH^T, I^L/;7C77-' if, tf(Carter,P. £> (1989) Proteins :S 

tructure, Function and Genetics 6:240-248) \C X 3 Vy°=f- V l/t — I gG 

rafi»mgfi^»aotF c^bMLfco ^<Duy°^yu^y°^-\^.\f 

^^itU ZtlZtl. *BU©*1, IB 2, &^IB3 7?>KffliC100nM, 25nM 



X(Dynabeads, Dynal, Oslo, Norway) IrMV^itLfco 

ztvetuDmsm ? y > v 2 r& 3 a>> e> co ^ n - 7 7 - s?xtfffi at- a 

^X^Sljma#*H^-X(**T;*&t>ffiV^5 s c F v ELI SAl^oTX 
^y-^Lfc 0 ^-PItt^P-><D#flJttS4, fdtetseqtPUC^Ii 
(Vaugham 6 (1996) , ±|H) »5scFv jf A<D P C R-if fe&^BstNI \Z X 5 
)#ft: (Marks £> (1991) ±|B) Cio TMLfc. BstNI 7 I> ^ b Sfc 3 1 
d>6> 5<73^P — y^PCRlU 1/9 <tmyc seq 10^7 4 V'— (Vaugham £> (1996) 
_kfB) ^rfflV'fccycle-sequencedusing fluorescent dideoxy chain terminat 
ors (Applied Biosystems) Lfc 0 IM'^MA^ Applied Biosystems Automated 
DNA Sequencer£^T#WLloK£ii£SeqEd£ffl^T#WL/-;: 0 ^'T-v 5 

^mm&ftiMRxfyT-'Sfj ^^HSKtia^^/tFigini©^ y tr h 

t 5 foSwt{Ctffig$tb5(Figini, M. ^(1994), _tfS. ^O^^S^BSJ-i "9 
_kfB©;&tfc£rffl^T. 1 lfflI45et-HER3^n-yt 1 8tt-Ob-R^ 

s-rsfcfecogjpsnf^j;i9ia^£Lfc(05) o ^©ia?yi^ -m^nta^ 

?r#^1-5fcfe(CfJffl Lfcft-O b-R^ n-^26tin:-HE R 3 ^ p-y 1 8 cOV 
H &t)**«OT L gam?&5(#iE#fli)o *©«SH:(Kflbat, E.A. fe(1991)_h|B) iC 
ftlvfrfrti-ttSftS. ga?iJcr)S*(Kabat, E. A. & (1991)±E)XB:«J6©S«(Ch 
othiaiLesk, (1987) J. Mol. Biol. (1987) 196:901-917) ^mTHt±H(- 

gffiOgB^Jfi, #ffiTC-0 b -R ^ u->-Kft-fZ>£mtfi-H ER 3 ?u-yb 
ttKLfc(g|8Xt^*5) 0 ll©ft-HER3^P-yM®4o^ lXttt 
tb^Jico^-O b -R u-i/tm CV L ~ fc flMMISftfe. 

S*fi^ 1 8 0S-Ob-R^o-y^©9^-HER3^n-yo-oi L 



s s s § ^ s - - s $ - 




Jrt-O b -R/St-H E R 3 , - »#g«-0t#©«t6HiSAT 

^#ftv'^/i'7-f KSf-a-Sr^T't5$jELfcC H 3^ 1 fttJ«Sg 2 ©tf y -i;/^ K 
#^&©figl&##-f S^p-^-C&.S, ft-Ob-R^p-y# 2 6 tR-HE 
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r n 8%SDS-PAGE ^/Ml, R^M^ n 

-©!at£230©jl^tfJ:©MW;5^ — o»#?cJ£ v^/l^ KS-n-^r^bTV^ 

— fe >- h- £ # x. 5 fc * \c +ftX* fe o fc„ 

<0«fc5fc&¥EL I SASiaotittJUS. Ob-Rgf^-ii, Ob-R-Ig 
I^^StUfffitaOb-RiaotEL I SATiz-fe^THfjE^iX 
3 0 iOb-R-I giB^^^Ktt, 9 6-^^/KZ)5^o^-r^-^<D!?^ 

%<dv*m-£, ob-R-i g^<D#mmfo^zmm<tctb{m®-im£iv 

5 0 ^CTyir^^fclj-5B2©J5)c^t LT, fc"i-fyftHER 3- I g Stl^ 

$^5„ fe^-fl, ii^ft7k*S:O^TMB-<^^-^^^-ifa«(Kirkegaard and 
Perry Laboratories, Gaithersburg, MD) »^Ptiolt5^'fe»^'fl;©^i?!<,l-i <9 

*B8IC|a«Ufc*#T, Ob-R-IgtHER3-I g©jP?^0rl§Itt 
SifrCO^ii, H^fbOb-R-I g/=l#iTO/HER3-I gfWV 



-R-I g tUg-^fS^, HER3-I g fcteL&V^fri*, 

5J;5fc> ±IBS-&frSr^b*v\ HUSK-, HER3-Igi8^t5^ O 

b-R-i gtfiLJfev^H:, m&<n*a%zmm-rz>£oic, ±m&&#&mm 

-7j, Ob-R-I gtHER3-I g <75pl^(£|£-a-r 3 - i tf^MZh 



HER3 tOb-ROS*l^t5, 

s-(ob-R/HER3) i^wjittSifroismtstttWL, «r®a 5 

. t Mcf^Wli2 9 3 SiJSft fi-Ob-Rm gt-HER3fi«, 3lilJi3£ 
LfcI0^Hfflfif»itfcof^n-y2 6X141 8i»P>©«««r*ti 
^WfiiK-^-KLTV^ 3o©^7^5 KDNAC<to*r#ALfc„ ^rfrl^ft 
CD#AC0fc*!C, gin- KftDNAli»f5Iin- FftDNAOWtt^ m 

mt>m-o b-R/fi-HE R 3 rfi4§Mtt{fi;fl:«>E5iJSr«llfiL*^-e&5 5 «t 5 
[CI : 3iLfc„ P5#K>fi«H:, SWCWLTl : 1 ©JfrCftALfc. 12 ^ gK> 

^(C*#A(co-transfected) Lfc (Gorman, C. , DNA Cloning, Vol. II, D. M. Glover, e 
d.,IRL Press, Oxford, p. 143 (1985)) „ ^(DMMi, $ jO£?&©if A^ftgl 

X-f ^A(ProSep A, BioProcessing Ltd. , UK) ^fflV^TlfflMi^^ibffiS U ^ 

tt*n©H*Mfc Lt, K-(CD3/CD4)^f*/^##»»|Siat»»^WT©a 
DiWLfcs t H&f^l2 9 3 S»t 3o©7*7^5 KDNAs^ 
*5 K(4S;-CD3e«. S-CD3 I gG^i, XBft-CD4 I gGjM 

3 I g G»S^J»/l*tSlJPg$tl^V^'fc6 5i; 3 : 1 t L±o APx. 



ii, ftffift^FH^- : : 6«^3:l:3^e>8:l:3WC©ttHi: h-^/VT* 

lOiigO^^S KDNAtt, »AKitPBST?ilBJB*aB»U &v^y>«# 

/l^?Aft|S| (Gorman, C. (1985), _bfB) Id J: ?)293S«tp(-*#ALfco Fc-t 
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^■fy^^Kl^ ffifcLt/nT^ >-A(ProSep A, BioProcessing Ltd. , UK) 

* x? y *t smmmm * ± 0 

Ky/KNovex)T*«^*»L, Serva bluefc iSSSfetr ±oT ^fbL-fco 

^yM-y-(GS-670, BioRad) ti; of .X^r-t^U Z LT^ >^ 5CS3£#3 
Molecular Analyst y 7 h 7 ^ 7C £ otSfft L/c„ 

C H 3 ytl^Atfe^ttf^Lfc) -^7^ Kft^tt, ^TP^ 

-f^-^«riS±1-Sfc»tritM^^nTV^5. -oco^y^ K, K392/D39 

mimmfcv ii, v 1 2, &tf v 1 6). a»< lt, -fi^nttsf*©^ i t 
s§ 2 ©jk jj -<y^ km©^ y;<?wtiiKft%zmmmcmM-tz* 

jp x. r . s^;*ft ©»»tt^*f{c: <t o r £ m u-?>vf~?- it 5 

r r ic&M Lit J; 5 4*ao«B©ljR(4, #fi#Jltfi7Lft©^©«*l 1 6 



^»«« : K-Mpl/K-HER3 0 
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9 9-©Jt«h -h«3, SrffiV\ fi-HER3 s c F v©V H i VJ 5/Si?iJS: 
, tbhpyWxfyi/tT'?'-, c-Mpltg^t5 2 3 scFvflt 
KLfc. HOtt-HER3?ti-y©5oS, 1 XSWiOMp 1 
T2-^^«fofcP-cDV L T5/KE?iJSr#*-r5o 2 3cd#l-m p 1 

s c F v£W©7 0tt, ft-HER3^n->-CO-oimiCV L ^*WUfc(^5 
, ±IB, e^ffiSr#Jfi)o V H 7$/»ffiaifi, ^*L«»©{rt-Mp 1 fcSi-H 

^roft-Mp l s c F v , 1 2 B 5 (Genbank accession number AG048775 ; IB 
: 2 7) iJrCHE R 3 s c F v 9 n — 6 (Genbank accession numbe 
r AG048774 ; ga?IJ#-^- : 2 8)|i, Vja^lJ&tfjgiCKjfc&fc 5 V H ge?IJ£: 

Q^vH^t^SS-Mp l/S-HER3-fi^ttI gGfelf*^#^-t-S 
^i. ^C<?L-tp-y^^fls(rrtlB«Lfc)S0?C H 3 Mir ft tax 

yA77^f^p-7F777^-iaot»Mu R^mm&&%m^Ts 

DS-PAGEtioTMlt 

gG^(B s I gG) fOMfcH:, I gG^Wi?£MC H 3 K^-f 



Mp 1 tHER3 ECDfiMC0W*^-a-r5X#Lfcgt-Mp l/S-HE 
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R3Bs I gGSi#:©t&*H:, «T»« "9 E L I S A§rffiV^TW«Lfc 0 ^T© 
IS?PBSlfI^V\ 9 6-^^/V«(Maxisorp,Nunc)©f@*CO^^/H4, 
5^g/mlT'HER3-I gGXIiMp 1-1 gGt*-HtlU Sfejf UfcVT-O. 5% 
(w/v) B S Aiiiot 1 mm?* y^ftbfc. *©£*D©Sl#B:, 3£J|frY349C : 
T366S : L368A : Y407V/T366' W : S354'C£r^, ilo^LfcF ciR*£r^oil» 
S-MplXlj;ft-HER3 I gGt-StSft-Mp 1 xfi-HER3 Bslg 
GiLfc. 1 jug/mL) ft, WVftHER 3- I g G&tf* M^T" 

^t*-/y-*-X7T-^ yi-a^^V^ i?S"cH£(Boehringer Mannheim)© 
l:5000*«?«t#^23°C-e2^r B l SUfifC^ I^a^-S/g >U fcVvC#** 

A'icJn*., 23°cr£ fefc: l njn^r ^^-> 3 yLt -x/i^r^v^— tf?Stt 

f3U KSc^iKKirkegaard and Perry Laboratories, Inc., Gaithersburg, MD) }C 

J: o r * ftfcii 9 K tm b wait ± o rift w ufco 

fSLfcl^ S-Mp 1/R-HER3 Bs I gGfl, figlJtMp 1 iHE 

^-Lfc 0 rjlll^Lt, S&Wffi-Mp 1 tUcDln-HER 3 I gGii, ^^SM 
K:-§W5 *iiJco*«r& Lfc (El 6). 

d. x{t\.tcF cmmz^/u-xs^zmm. ^wmw-^mm^mm 

^-©C n 3^S#:i4, Lewis, G. D. <b (Lewis, G. D, £> (1993) Cancer Immunol. Immu 
nother. 37:255-263, *<D£&tf&%\C X <9 ffl&itvS) ©*}££^T^ Lfcil 



5„ mmma-Z, «#ftTyir^«:, 51 Cr-gtLfcSK-BR-3MHB 
L - 1 0 0 Ijf WMS (-?rtl-?lxATCCSte#-^HTB-30 1 45509) XUfcr: 7 zt ? $ -JMS 
tLTfc X*#fc.fcoTjgfTLfc. Lewis ktSft 
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C H 3^Sf*S354:T366WXt>*Y349C : T366S : L368A : Y407VS4, Carter <b (Carter 
,P. P>(1992)PNAS USA 89 : 4285-4289) (C £ 9 JlBa £ fltz. t MfcSt-H E R 2 
huMAb4D5-5©H«^(cBiJ{iiCJSALfc 0 «*^/HfcUt&lffiF£SlF c«R*-& 
tpgtfrtt, H E R 2 -iiSMSSm? L*»^ SK-BR-3(n iOADCC fTMB«©tl 

te^!-*f-r5tev^tttft«-T?t5r t^Lfc, Hfi(p©S»*f4. r^BsIg 



-103- 



mm 

( i ) -*st9 n : 

(i) ffiiA:yx^>?y^, ^>D-|!/-ryF 

(ii) mn<D%ffi : ^^D^^^v-ZfcV^itfife^^W-rsf-S^^ta^© 

{m)Mm<om : 2 8 

(iv) ttm 

(A) ffiRfr : £ s -f^Iz-r^ 

(B) ^h'J-h:l tV — . • x— £i>f 

(C) rfr : -tf-^;* tf> ?5>v^u 

(D) ffl : ± Vy*)V=.? 

(E) [S : U*^@ 

(F) : 9 4 0 8 0 

(v) ^y^^-$-mm^mw&-. 

(A) fcKteJBxt : 3 . 5^>^ 1. 44Mb7D'^-f^if 

(B) 3>fi-^-: IBM PC n>^-f-7> 

(C) ^WrO^'i/XfA: PC-DOS/MS-DOS 

(D) V7^x7:WinPatin(yi|>r^) 

(A) mil#^ : P C T/US 98/08762 

(B) mm : 1 9 9 8 ^4 £3 OH 

(C) : 

(vii) mmm?^-* 

(A) aiJM#^f : 08/850085 

(B) mm : 1997^2J§5B 

(viii) ftSAtii*8 : 

(A) £ffc : 3> f<7F'J- xJV 

(B) : 3 6 , 4 8 7 
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(C) : P 1 0 9 9 R2PCT 

(ix) fpnu-^avii : 

(A) mtS : 6 5 0/2 2 5 - 2 0 6 6 

(B) Tb77-^X: 650/952-98 

< 2 ) mm^ : i ©t?m : 
(i) mtwrnffl. : 

(A) : 3 

(b) mmnm -.mm 

(C) : -*« 

(d) hsiiny- : g«« 

(xi) IE5>JOM : 1 : 

CTCTTCCCGA GATGGGGGCA GGGTGCACAC CTGTGG 36 

( 2 ) : 2 ©tfffg : 

(i) mPKDftm. : 

(A) lB?'J©Hi* : 2 1*6*2* 

(b) sai©^ : mm 

(C) : -*a 

(D) htfov-rjggtf* 

(xi) mwvmn : mzm^ : 2 : 

CTCTTCCCGA CATGGGGGCA G 21 

( 2 ) MZm^ : 3 ©iiffg : 

(i) m&wmm ■. 

(A) ia?'J0^^ : 2 ligStt 

(b) ib?<jm : mm 

(C) «CD& : 

(D) hJlipy-lIitt 
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(xi) mwmrn mm^ 3 : 

GGTCATCTCA CACCGGGATG G 21 

( 2 ) mvm^ : 4 <vmm ■. 
(i) mw&m.: 

(a) mmv&z : 2 4f£S*f 

(b) mmm-.mm 

(C) : 

(D) h^D^- : 

(xi) : : 4 : 

CTTGSTCArA CATTCACGGG ATGG 2 4 

( 2 ) IB«^ : 5 ©tit |g : 

(i) Mmoftm 

(A) ffi5»J©fii* : 3 Oi&SM 

(B) IS^iJCD^ : 

(C) : 

(D) h^n^-:a« 
(xi) E^JCM : Se?iJ#^ : 5 : 

CTCTTCCCGA GATGGGGGAC AGGTGTACAC 3 0 

(2) mm^ : eomm : 

(i) ffiai<D*&» : 

(a) mmoAz : 2 

(b) mmvm ■. mm 

(C) mam. : -*aa 

(D) h*n : jggtf 
(xi) E*J©i¥»l : KfllS^ : 6 : 

GCCGTCGGAA CACAGCACGG G 21 



(2) ia*U#^: 7©tS«: 
(i) &m(DttWL: 

(A) K??tJcDfi£ : 3 9 Saw 

(b) mmvm ■. mm 

(C) mCD& : 

(D) h^Dy-:|« 
(xi) 12?'J©P|ffl : ga?!j#^ : 7 : 

CTGGGAGTCT AGAACGGGAG GCGTGGTACA GTAGTTGTT 3 9 

(2) IB^iJ«: 8CD+ifg: 

(i) mm®&&: 

(A) : 3 3&»*f 

(B) Ig^ijCD^ 

(c) mcDWL : 

(D) htfDv-:fiiitf: 
(xi) : le^JS^ : 8 : 

GTCGGAGTCT AGAACGGGAG GACAGGTCTT GTA 33 

(2) : 9cDtit$S : 

(i) Ei»J<Bft» : 

(A) E^iJ©^^ : 2 l£fi*T 

(b) mnomimm 

(C) : -*j|fi 

(D) ^Dy-: 6fm 
(xi) £#J<Z)&ffl| : IE«^f : 9 : 

GTCGGAGTCT AGACAGGGAG G 21 

( 2 ) i2?1J#-t : 1 0 (D\m : 
(i) E^JC^SSC : 
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(A) mm<D&2 : 2 l£S2t 

(b) mmom-.mm 

(C) fficD& : 

(D) htiDy- : Sfiltt 

(xi) unomm • ga^>j#-# : 1 o : 

GCCGTCGGAG CTCAGCACGG G 21 

(2) : i i©tim : 

(A) E#J©£<* : 2 4K&tt 

(b) mmom : to 

(C) m<Dlk:-*M 

(D) htf D^- : ggft 

(xi) mmn&m :%mw^ :ii: 

GGGAGGCGTG GTGCTGTAGT TGTT 24 

( 2 ) IBfl|#^ : 1 2 (Dim : 
(i) ffi#]©#fflt: 

(a) mmo&z : 3 8Jg»*f 

(b) mncom : 

(C) &<Difc : -#i£ 

(D) h*"Dv-:gft« 

(xi) I^'J^M : 1 2 : 

GTTCAGGTGC TGGGCTCGGT GGGCTTGTGT GAGTTTTG 3 8 



(2) ggflIM : 1 3®fiHR: 
(i) ffi*J©#» : 

(A) SB*rJ©H£ : 8 2 1 



(B) m#HDM:&m 

(C) m<D& : 

(D) ^DiJ-:fi|tt 

mmmm mm™ 1 3 : 

AACGCGTACG CTCTGAAAAT GGCGGACCCG AACCGTTTTC GTGGTAAASA 50 
TCTGGCTGCA CACTACGGCC AGCCGCGGGA ACCTCAGGTG TATACCCTGC 100 
CACCGTCTCG AGAAGAAATG ACTAAAAACC AGGTCTCTCT GTGGTGCCTG 15 0 
GTCAAAGGTT TCTATCCGAG CGATATCGCC GTGGAATGGG AAAGCAACGG 200 
TCAACCGGAA AACAACTACA AAACCACTCC ACCGGTGCTG GATTCTGATG 250 
GCTCCTTCTT TCTGTATTCG AAC1CTGACCG TTGACAAAAG CCGTTGGCAG 30 0 
CAAGGCAACG TTTTCAGCTG TTCTGTTATG CACGAGGCCT TGCACAACCA 3 50 
CTACACCCAG AAAAGCCTGT CCCTGTCTCC CGGGAAATAA GCTGAGGCTC 4 00 
CTCTAGAGGT TGAGGTGATT TTATGAAAAA GAATATCGCA TTTCTTCTTG 450 
CATCTATGTT CGTTTTTTCT ATTGCTACAA ACGCGTACGC TGGGCAGCCC 500 
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCCCGGGAAG AGATGACCAA S50 
GAACCAGGTA AGCTTGTACT GCCTGGTCAA AGGCTTCTAT CCCAGCGACA 60D 
TCGCCGTGGA GTGGGAGAGC AATGGGCAGC CGGAGAACAA CTACAAGACC 6 50 
ACGCCTCCCG TGCTGGACTC CGACGGCTCC TTCI'T C.'CTCT ACAGCTTTCT 7 00 
CACCGTCGAC AAGAGCAGGT GGCAGCAGGG GAACGTCTTC TCATGCTCCG 750 
TGATGCATGA GGCTCTGCAC AACCACTACA CGCAGAAGAG CCTCTCCCTG BOO 
TCTCCGGGTA AATAGGGGCC C 821 

(2) lB?y#^ : 1 A<D\m : 

(i) mm^m 

(A) mm<D&£ : 5 07^1 

(b) unom -.T^jm 
(d) hxw- :mmvt 
(xi) mmtm -.mam^ ■ 1 4 : 
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Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) mmm^ ■. i 5 v>mm 
(i) mnvftw : 

(A) ffi£y«H£ : 507^1 

(b) mi<DM -.t^;m 
(d) h*ov»: mm 
(xi) mwmm ■. : i 5 : 

Ser Asn Arg Phe Ser Gly Ser Lys ser Gly Asn Thr Ala ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 



Lys Leu Thr Val Leu 
50 



( 2 ) mm^; : 1 6 (DfeWi : 

(i) smo^m ■. 

(A) mmo&Z : 5 07^® 

(b) mmvm -.rum 

(D) h*PS>-:S»R 
(xi) I2?|J©M : m$m^ : 1 6 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1-5 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
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Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
15 40 45 



Lys Leu Thr Val Leu 
50 

(i) mmvftWL : 

(a) mno&z : 507$;^ 

(B) %m<DM :7~;W 
(D) 

( X i) mmmm :mtm^-. 1 1 ■ 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
IS 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 

35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) IE3?[]#-5§ : 1 8 (Dmm : 

(i) mnomm 

(b) la^j©^ :tx ym 

(D) h^Dy- : jfilfitt 
(xi) |^'J©M : IB^'J*^ : i 8 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 5 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 
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( 2 ) mm^ ■. 1 9 <om m 

(i) mmoy&m 

(A) mmtDSiZ : 507^7^ 

(b) mmm : ri;w 
(d) h^D^- : m$m 
(xi) mmtomm ■■ mm^ • i 9 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ser Thr Ala Ser Leu 
IS 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) mm 3 ^ : 2 o omm ■. 

(i) EfllCDftSt: 

(A) S2?iJ(D^^ : 5 07 urn 

(b) iu?>j©M : rism 

(D) h*Dv- : ji.tltt 

(xi) mmmn mmm^ 2 0 : 

Ser Asn Arg Phe Ser Gly Ser Lys Xaa Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyi Cys 
20 25 3D 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) mm n : 2 1 ®mm. •. 
(i) mmcD^m : 

(A) IB£iJ©S£ : 5 07Ui 
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(b) mm<DM :T?;m 

(D) ^Dy-:iit 

(xi) mmomM-.mm^: 2 1 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
SO 



( 2 ) ■ 2 2 am® 

(i) ffiaiQftft : 

(A) mWCD&Z : 5 0 7$. J Wi 

(b) mncDm -.7 urn 

(D) H#Di?-:fiSM* 
(xi) IHaiOifcM : iB?UH^ : 2 2 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 



Lys Leu Thr Val Leu 
SO 



( 2 ) IJlJSf : 2 3 ffltif* : 
(i) U5*JcDf#a : 

(A) K*iJ©ftc* : 6 27lJ% 

(b) umom :T<sm 
uu mmomm ■ mm^ = 2 3 : 
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Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 
1 5 10 15 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg Ala Glu Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr 
35 40 45 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
SO 55 60 

62 

(2) m$m^ : 2 4<omm ■ 
(i) mmw& : 

(A) aB#J©ft£ : 6 27^8 

(B) ffi?iJ®M : T X Jm 

<D) htfp v- : aim 

(xi) nm<Dmm-.mm^: 24 : 

Aen Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser 
15 10 15 

Lys Asn. Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly 
35 40 45 

Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

50 55 60 

Ser Ser 
62 

( 2 ) mm^ : 2 5 <otm 
(i) mrnvftm: 

(A) mnCD&g : 1 0 77; JWi 

(b) mn<oM -.-r^ ym 
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(D) b*-Dv-:g|I*K 

U) mfwmm mm^ •. 2 5 : 

Asp He Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser He 
15 10 15 

Gly Asp Arg Ual Thr He Thr Cys Arg Ala Ser Glu Gly He Tyr 
20 25 30 

His Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu He Tyr Lys Ala Ser Ser Leu Ala Ser Gly Ala Pro Ser 
SO 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He 
65 70 75 

Ser Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
80 B5 90 

Tyr Ser Asn Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

He Lys 
107 

( 2 ) ld?(J#^ : 2 6 <om m : 

(a) mmoMz : 2 6 it* ;m 

(b) mnvm = 

(d) ^Dy- : mm^ 
(xi) mxDum-.mm^ ■. 2 e : 

Asn Ala Tyr Ala Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly 
15 10 15 

Lys Asp Leu Ala Ala His Tyr Gly Gin Pro Arg Glu Pro Gin Val 
20 25 30 

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val 
35 40 45 

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala 
50 55 60 

Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr 
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Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
80 85 90 



Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Glix Gly Asn Val Phe 

S5 100 105 

Ser Cys Ser Val Met Hie Glu Ala Leu His Asn. His Tyr Thr Gin 

110 115 120 

Lys Ser Leu Ser Leu Ser Pro Gly Lys Xaa Met Lys Lys Asn lie 

125 130 135 

Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser He Ala Thr Asn 

140 145 150 

Ala Tyr Ala Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 

155 160 165 

Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val Ser Leu Tyr Cys 

170 ITS 180 

Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu 

185 190 195 

Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 

200 205 210 

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Phe Leu Thr Val 

215 220 225 

Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val 

230 235 240 

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 

245 250 255 

Leu Ser Pro Gly Lys Xaa 
260 261 



c 2 ) mmm^ • 2 1 oimm • 

(a) m?w&$ : 7 1 7 m&ft 

(b) mn^m : mm 
(o m (om : 

(D) h*°Pv-:«t£ 



(xi) ummm mm$% 2 7 : 

CAGGTGCAGC TGGTGCAGTC TGGGGGAGGC TTGGTCCGGC CCGGGGGGTC 5 0 
CCTGAGTCTC TCCTGTGCAG TCTCTGGAAT CACCCTCAGG ACCTACGGCA 100 
TGCACTGGGT CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGGCAGGT 150 
ATATCCTTTG ACGGAAGAAG TGAATACTAT GCAGACTCCG TGCAGGGCCG 200 
ATTCACCATC TCCAGAGACA GTTCCAAGAA CACCCTGTAT CTGCAAATGA 250 
ACAGCCTGAG AGCCGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGGAGCA 3 00 
CATTATGGTT TCGATATCTG GGGCCAAGGG ACAATGGTCA CCGTCTCGAG 3 50 
TGGTGGAGGC GGTACAGGCG GAGGTGGCAG CGGCGGTGGC GGATCGGACA 4 00 
TCCAGATGAC CCAGTCTCCT TCCACCCTGT CTGCATCTAT TGGAGACAGA 450 
GTCACCATCA CCTGCCGGGC CAGCGAGGGT ATTTATCACT GGTTGGCCTG 500 
GTATCAGCAG AAGCCAGGGA AAGCCCCTAA ACTCCTGATC TATAAGGCCT 5 50 
CTAGTTTAGC CAGTGGGGCC CCATCAAGGT TCAGCGGCAG TGGATCTGGG 6 00 
ACAGATTTCA CTCTCACCAT CAGCAGCCTG CAGCCTGATG ATTTTGCAAC 6 50 
TTATTACTGC CAACAATATA GTAATTATCC GCTCACTTTC GGCGGAGGGA 70 0 
CCAAGCTGGA GATCAAA 717 

(2 ) ffi?fj#^§ : 2 8©fi$B : 
(i) WmtDftWL'. 

(A) BE#J©fi£ : 7 3 

(b) mpiom : &m 
(O mom : -*« 
(d) h*-D^ : mmvt 
(xi) mmwmm m>m^ : 2 8 : 

CAGGTGCAGC TGGTGCAATC TGGGGGAGGC TTGGTACAGC ATGGAGGGTC 5 0 
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CCTGAGACTC TCCTGTGCAG CCTCTGGATT CACCTTCAGT AGTTATGAAA 100 
TGAACTGGGT CCGCCAGGCT CCAGGGAAGG GGCTGGAGTG GGTCTCAGGT 15 0 
ATTAGTGGTA GTGGTGGTAG CACATACTAC GCAGACTCCG TGAAGGGCCG 2 00 
GTTCAC CATC TCCAGAGACA ATTCCAAGAA CACGCTGTAT CTGCAAATGA 250 
ACAGACTGAG AGCTGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGATAAT 300 
GGGTGGGAAC TAACGGACTG GTACTTCGAT CTCTGGGGCC GGGGGACAAT 35 0 
GGTCACCGTC TCCTCAGGTG GAGGCGGTTC AGGCGGAGGT GGCAGCGGCG 4 00 
GTGGCGGATC GGACATCCAG ATGACCCAGT CTCCTTCCAC CCTGTCTGCA 4 50 
TCTATTGGAG ACAGAGTCAC CATCACCTGC CGGGCCAGTG AGGGTATTTA 5 00 
TCACTGGTTG GCCTGGTATC AGCA3AAGCC AGGGAAAGCC CCTAAACTCC 55 0 
TGATCTATAA GGCCTCTAGT TTAGCCAGTG GGGCCCCATC AAGGTTCAGC 60 0 
GGCAGTGGAT CTGGGACAGA TTTCACTCTC ACCATCAGCA GCCTGCAGCC 65 0 
TGATGATTTT GCAACTTATT ACTGCCAACA ATATAGTAAT TATCCGCTCA 700 
CTTTCGGCGG AGGGACCAAG CTGGAGATCA AA 73 2 
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01-018: ffi-Ob-R }fi#£D-> obr. 1, 11, 12, 14, 15, 16. 17, 18. 19, 

2,20,21,22,23,24,26,3,4, zn^tl 



H1-H11: fjvHE R3 imiru-> - her3. 1 , 3.10. 3.11, 3.12, 3.16, 3.18, 
3.19, 3.22, 3.3, 3.4, 3.7, *ti*tl 
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[*tmtjE#] mmm 1 s 4 #© s $ i * 

[SWB] l¥7i5 1 3 0 (1 9 9 9. 7. 1 3) 

ft*©fSH 

1. fct2o©*j5:5i|S^K^>f ^&^tf«W*^Lfr©*»ffiT? 

m 1 ©fe^ bV -Y >f«g 1 O^t^Lfiof 2 ©&f£- hV -Y Vftfg 2 ©# 

ztvetvDt&'&Ft'rvtt, (i) -r^-r-^kK^^^*SfeK*tp#y-i 

^Kw-fflJ-e&Sfiil-BraEK^^vXV (i i) «H©W3EF^>r^ft**, 
RIB 1 ©fe^ -f vtt, I? 1 ©# 'J -iy^ K©B l ©fiiM bV ^ ^«r£ 
gf2<o^K^YyH, fS2©#y-<^K©IR2©fi§TOF^:^ 
^ £og^lM/IS2©S#i^KpM^fillft<9, XU« 

* fctts^awjittstttasss i ©«§^i£ y*4>tm2 ©giro > 

« 5 , J.o_tfl2JB 1 ©tt£ F^-Y _kfEig 1 ©*££• F^ ^fg i co^m^i 
£ K^-f >"XI4*2 ©e«fM F* -T ^2r^&>±fBfg 1 ©a^-IOB^U XULk 

ia« 2 ©s^ -f ^i±, ±e« 2 ©e^ -r v*s» 2 ©«i^» k^yvx 

I4# 1 ©6#t BflE yf y*1$ts±.tm 2 <&$H-fc«r& U 
Ig: 

( i) ±|B^y^^Kt««XH«|l*3-KU-CV^ailSr^tPl&*ilBia 
(i i) ^±Wa±§*fe/5^#fi#mtt*a*^[H]UXi-5ii:, 
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-ft -O'* a - K LT^SSS^ _kfBSP 1 Xfilff 2 ©^ y 
JetL©K-rA^-r-flS -f -hlBSg 1 XttSS 2 ©tf 'J K©ffc^©-^ 

8s»I@ ( i ) ©Itffc : 

o t 3 - K * ti± y f- \«D-?;vf"?-i t K * -f >"f» fc&jB £r^fi£-f 5 «H 
©smi-iorf^i©jKy-<^F^3-KLrv^^^ffiMi-srt, & 

oTs- K^tLfc^'J-<y^ K©-7/^-7-ft K^^W^iflSr^-rsgsK 
©«*(CJ;oTRm2©^y-<^F^3-KLTV^S^^.ffl«1-?»rt, Sr 

w ^&#t? i ©*k y -^y^ k, ^m^-r^^^-it j 
=^(f), fp^tY), HJ7 , F77y(w) v ^yD-f->y(i)Mp^i'y 



7. ±9/h$v>flJ««*S:*-r5»A«!3;*s, ^P^(G), T5=^(A), 
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s. mm i %.vm 2<D7$y yi&z^wsmfeHL 

i tm<Djjm« 

9. SflSU!f2 0;K!)^f K^M*^ C H 3 F^^^t I gGSf 

i o . m^m&mvEttm^mttmmi-x-hzm^m 1 ta«co*fc 

11. Ig (i) fcStefrr 4 ZDg«r ^r-e±ias»isi&^»iJi&rt 
(c^A$^5ft*iI i fa«»^„ 

1 2 . **vjeft<0«r5r« ^ vasim— c*>5i»#s 1 mm^m. 

1 3 . i v t m 2 ©gsra k> ■< * 

< i 1 8 0 %©r 5 y we?iwH4ft*i-5i»** 1 te«»^fco 

14. 1 MS 2 ©tfiiif k ^ ^ y < 1 1 9 0 %©7 SP- 

15. as 1 &trgs 2 o«« bts <H95%©7?; mm- 

1 6 . 1 ia«©*ffitc «t o riot $ ntt» 



S 1 >14S 1 ©a^Klfite L.B.0SI 2 ^y»i2 ©# 

7^K®-^feSfi««ISK^^>-&^ (i i) e^^pJ^K/^v^^, 

«is 1 -f ^ s? 1 y k»s 1 ^ 
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*^tfa»©v*f*ia»— 9 , tts 1 atff 2 cogger -f ^ttswus 

ft "5 , E.o_hfBf? 1 -f y 14, _kfHf| 1 >f 1 Wigg^ 

ians 2 ©jg-g- -r ±iais 2 ©»-§• 2 ©efM -f >x 
1 ©«§c ^ >-^tr_kfaiB 2 ©a^ioe^i-a , ^mmm^w. 

18. 1 <D#V *<■?<}• y<D-?;v?~?~{t yximm 2 <Dtf y 

7fB«©#fi#Httfti#o 
1 9 . iifBSI 1 2(0-^3 ^f=j- VtDZtiZtUDvA&v—tt. -f ^ 
-hiBIB 1 XttS? 2 y -s?^ K©«S*©^^^-ft W ^ ©i»^2)— 



fl-i? 1 cO/K U ^^f - Kro-^/vf -7— ffc Kt< J.o$ 2 ©/K V ^7° 

^ Ko^^-r-fk 4 >^mm^t?m^m 1 8ts«©#s#ji'i4» 

2 1. ^#ffiT5/^R«l^tF«2©^y^y^F* 

a § n s ■Sit- «t c -c ^ $ <x 5 w 2 o tea© ^mmmmw. 
2 3 . i (Dmm^m v/4>tm2 <Dmm^m -r >- 

R^lX^2w««BT3EK^'rv!jssv^c:ffijSi-5*s, L^U>ft 

<hso %©r 5 /mmm-it^i-^mmM. 1 7 E«©#fi#Jw?ifro 

2 4. R£ 1 2 »6i viM>t£ < £ h 9 0 %©T 5 / ^ga^J 

^-tt^*tS«M2 3 sE«©#fi#|ltt^ 0 

25. mmiRxfm2<Dmm^mv/^yff><pte<kh9 5%<DT^;mmy\ 
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2 8 . ft^aia^s^f immmmx'h zm^m 2 7 fa«»^M]a 0 

2 9. fSlW^tf^-rSJglW^F^ ^£f?2»5H^S^5i§2 



o±ie^ i s.^2 <d#v si-??- y<D%fo?ft<D-?;v*?~?-ik hv-r ±ia 
as i # 2 » jk y ^^f- VtoWsto^fr^—it v^-er ? / gggx t 

WSttfcfflZtfUH-f 5 T 5 y g?IS££^ £ J; o Tf^fl 1 2 (D # y 

(b) (i)^rf6i*3-KLt^»^I«t5rh ::t-KI« 
tt, -hflESIS 1 RTffi 2 4 yZfM-fZ £ 5 1 ftlWB 2 y <<zf 

(i i) »i©BT3E6«-3-MbRlfct»2©BrS6«-3-K^*M 
IrMtSri:^ r^T?tt»lft'CWB2©Br3Ee«B:i:v'>|!:*ft!), R$&l,&t>« 

n 2 oDBraaaRotn^ntt, -tjaiB i atr» 2 yfcj&fc-ra i 5 

lORjg 1 XtWB 2 OjK y tffiS^ffi U Ro_hfB^ l 

ff±, ±be« 1 ose^- ^#tt» 1 o^mmtmm 1 y f© 
mmmximm 2 ©^m«k t u>ss 1 y f©*bs^ k ± o 

*n5±B«El©^KJ|S#U Roi:!Ef!2CDg£-F^^», JifB^2»/g 
-f J^K* 2 ©^T«#( t Rfg 2 ©J}? y -sy^- FO«H#MX»K* 1 © 
£ Iftffi 2 © # y F©fHS#ffl ic i o * ftS ±|H» 2 ©#^ 

( c ) rsb 1 &t«& 2o*d ^y^- k tm °smmmxit "immm* * - k lt 
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t ; 

(d) mmmmfrb&wtowmfr*mmrzz.b. 



3i. RSEi&-a«2o^y^^K*s, ^-©ififfis^iaotffis 
^M-rsw*ii3 o 

3 2. FLfcI2^J^^iSBt^*-^#«S^A1-5 i 5 

33. i ~b>ji% 2 y K^stfrsm 4 ^^^n^ntmm 

IS 2 9fE«W*?fe 

3 4. *&C H 3 K^^fc5|»#*3 3|«©#ife. 

3 5. ft*EtK^^^t b I g G^p>©i>©-es>5ai*«3 3te«©^ffi 

3 6. (i) tcfeoxmvi£tiz>m^2 9mm<D^m, 

3 7. #gfcrii (i i) Jcfl6o-rjW5Sn5l»**2 9flE«0*«fe. 

3 8. *»lXt/»2 0BnH»B«sSV^ft«S*, La»UJ>fc< it>8 0% 

3 9. 1 2 toUS&mmifi&tt <H90%©T5y BMEJUISI-ttSr 

4 0. mmi Rvm 2 <H95 %©r $ / ngE?yp-t4£ 

*1-2>W*IS3 9fBg^fc 

4 1. * y Vnm&Qlfrtb^'r n ^/v^-#fi#Mt4ttfr»ffM£?IJ 
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m 1 ©S£" V? 4 >tffi 1 ©^tOfif^Ul.o® 2 -Y >i4Sg 2 ©# 

^r^tt©^ -f Vtt, ( i ) ffc -Y >-£ £ h K-^tr* U 

^KoH»T?S)5««-Br*K^'f^*V (i i) K«(©^F^V£^ 
SJ?i§ 1 ©S^ ^ ^tt, Sl®*"y F©Ss 1 ©BUM <f 
BE» 2 K^Wi'H:, ^2»^y-<7 s ^K»^2coS«iiI^F^^>'Sr 
loRf 1 Stff2 ©li^Jf ^ yftS* !) > RU 
m# y ^--ff- KttilBTA^-r-fl: F^-Y yoftSMKioTTA^r-ft 
n r -e±iaai l Xttfs 2 ©*° y F©**veix©^/w^-<fk- -Y 
1 2 ©*° y K©«i*©-rA^^-ft 4 ^<nmm^ 

^^©eft^ f^ -y vara ct?*>5*n 

£o±tas? 1 ©s-g f^ i:iajf§i©s^F^-YWjssn©e§^T 
f extern 2 ©««^ge f^ -y iifBH 1 ©^ iras^ u &uu: 
tas 2 ©eg- -y -htssg 2 ©e^ kp« -y ^i? 2 (D&m^m -y 

(4® 1 ©«§Wg£ F^-Y >£^tf -hiaS 2 ©#^fe# U 
Xg : 

( a ) h y y * * *t-»iii-5 «t 5 mm©#fi#mtt#i*£r£ c £ 

; 31U« 

(b) K^1^.0 ? B2JKy^7'9 : -FW(-#^#ffi^^^7^ F^tr*-r5 

#»s»K#tc-a-r F©tg*tfi^»«-r 5 r. t , sow* 1 2 © 

# y -^f- KM K*^BPIW£ ^7 ^ K»£**CV l^^fn ^>v^~ fc 

4 2 . ±|B^ y -^f- F©-^^^-^^\ s-xvv^-' ft f^ -y ypa©^ 
^<o»effis^ffl k «t o r ffiii s n s 4 1 is«©#*fe„ 
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43. *iv?noeft"sr*Kp'-f ^-hmzuhzmimA iie«©*S5„ 

44. R»lXtf*2 0««Br«K^>f^2v^»*5as, La»UJ>*< fc 

4 5. ft$ 1 Xtf* 2 -f ^ifi'Mi < t % 9 0 %(DT 5 7 HEM 

^-tt^*1-5ft*3l4 4lB*©#i£. 

4 6. RmiXU ? m2C0«filiI«K7^^^/>^< g 5%»T5/ltgE^J 
^-tt?r*-r5ft*«4 5fa«cD^& 

47. m^mmm\>mfc&. j?i:-tF^fyvt^-ECD(ob-R)/fi 

-t hUr^-T-PW*-*— ^HER3»tW-t h hv^^xf-^l^ 
^-fnvy^t- t? (Mp l) /{fi-fc H/t^-fomt-*HE 
R 3 ^ ft 5 6 UK £ *i S tt*« 1 IH*»*fe 

4 8. JrC-t hk^yi/t^-ECD(Ob-R)/S-t M/t^-fP 
->yW-fHER3Mft-t h hqyWifyi/ir^-fn-yy^t 
-f(Mp D/ffi-t M/t^-fomt-fHER3^f,/f5»^bI 

so. m^mmmmjiWf>\ tft-t hu^yvt^-Ecotob-w/fi 

-t h uiry^-f nyy^t-f HE R 3Mtt-t h ^y^xfyvt 
^-f-n^y^—if (Mp 1 b Wir^-f-nv^^-ifHER 



[»W0] 3^2^ 2 2 0 (2 0 0 1. 2. 2 2) 
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sAb) it, -r ^thnftit/^ybr^w^ffiW^itw&RfciswftajWfl: 

^l-^fffl-e&S (F anger fe, Crit. Rev. I mmu n o 1 . 1 2 
: 1 0 1- 1 2 4(1 9 9 2)). No 1 a n Biochem. Biophy 
s. Acta. 1040: 1 ~ 1 1 (1990) BsAb dM-fSftiK^ir 

mm^mm-r^> a m^. BsAbft, mmftmr-y-zj-eimtsHmmzmfe 

tf#, fe^i3g#lfPfl«ti£C&v\ B s AbOt 5-^»T-A 

, H a mm eil ingb, J. Exp. Med. 1 2 8 : 1 4 6 1~1 4 7 3 ( 

1 9 6 8)(-ioTta*$tlfc'>-y-^fiI g G/fi7i!)fyBsAb^ih 



*-^7T-f 7 Vi^^v-^-f (HRP) t£tbm£*A*e>\ZM1-Zl&'B- 
W^Sr#1-5B s Abf>4fcM*$4x-CV^. B s A b IdHi-SB'JfOBr*** 

tiffins s^mm^hz 2o©i45it g F-/cg^t52o©B s 

Ab^fK^ti^ — Job s AbUl^fc^HI y 3 
5 irlS^S (No lanf, (_h|E) *#flg) 0 
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-mmm&itim^fz, ^vtiEcom^^mn^ y\f^Bmmt.tz.\-i4 v 
\?Yvftm&M%fiofcmmm-tz>zb&T»%z>(song s i v i 1 a i e> 

, Clin. Exp. Immunol. 7 9 : 3 1 5 (1 9 9 0)) o BsAbO 

z<D£?f£mmm®im%®M,iz-tz>tcm^ b s Ab»-^»T-A(^ mmm 

Mfcaift if'©«lffl^)te-r-*- 1 IS-a-TS - £ 5„ r. © i 5 ft 
LT, L e DoussalW, *£»ilC»;ff ^*S.fctf ( t h 

ryoid) J!f^©JM«6ffittWlC*ffl4B sAbtf^Jtbfc. ^©BsAbil 
, ^f^l&M (CEA) fc5|g^i-5T-A&-*K:^rU yxfkynir? 
^Sgffll (DPT A) tJ)g-&i-ST-A^t>5-*lil*i-5o Le Do us s 
alt, Int. J. CancerSuppI. 7:58-62 (1 9 9 2) J3 
it^Le Doussalb, J. Nucl.Med. 34:1662—167 
1 (1 9 9 3) £#JS 0 St i c k n e y feB, JStM^ffi^tti^ffiffl LT C E A 

F±, CEA^WCt ^r->xf ;vf tMI-'O'^^- E D T A (EOTU 
BE) tS-a-TSB s Ab ^|S«c-t-S« Stickney^ Cancer R 
es. 51:6650-6655 (1991) £r#HS 0 

^©7-^, ^itfT»iaH?7^-SfcttF c -y l/t/^-^ft'OMIttt 
ttStfS:: r©£ 5ft*»t£tt^LT, F c y R I I I (4fcl4, 



CD 16) f^^S-S^JIffiSfl^ (NK) 

(lgl) «tiot^ y t* F Df©l*»f i^»t5 r t 

„ Segalb, Chem. I mmu n o 1 . 47:179 (1989) 
Segals # ^©^fc^tttft* (Biologic Therapy of 
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Cancer) 2(4), DeVita PjM, J ■ B. Lippincott, 
Philadelphia{1 9 9 2), 1 H„ mm^. F c y R I I I bf&&-t 
5-^©7-At, H E R 2 ft 7'?-ClS^t5 1 5 -*OT- A i ^tt 5 

-fiwsttgtttas, h e r 2 mm^mmm-r69mmm^m%mm^mm-r 

6fcH>lzmm^tlfc 0 (H s e i h-Ma Cancer Research 
52:6832~6839 (1992) dSilAVe i n e r Cancer 
Research 5 3 : 9 4-1 0 0 (1 9 9 3))„ -g^tSftftta* fc 

, T«ia 5t §»t 5 r t ^t-t 5„ mm. -mmm^wtt. t»is 

±©CD3«^SrJ«BB8jgtrUSt^$*S 0 Up 1 8 5 HER2 SC^LfcStC 
D3i>f)45S4l!:tHfc5nfcF (ab'l jBsAbSrfflU. Tlfiog 
«Kt«S, HER 2 ^*^-*j«W«mi-5«aWtt*««i-5fc»KfT*5*bfc 
o Shalabyt,, J. Exp. Med. 175(1): 217(1992 ) D Zl 

ttftT y y^s^ftAta r t Ciotjftl^nto d e L e i j e> x f-*# 
MttK^*3it;gWftMa»aiSa«tt) , Romet-Lemonne, Fa 
n g e rfciUtS e g a 1 I, Lienhart (1991) 24 9H„ Sfteft 

BtfeR«o«#-coft:cD 3/Rcd i 9 -fiWSBSfctt^ttfc^ttfcWfc 
lifev^, *tn»if«»ias»^t^«^t>*fcjg*$^c 0 ciarkfe, r 

-m&mm&te HUmmitm^m^mm^} . Romet-Lemonne 
, F a n g e r&ilKS egalS, Lienhart (1991) 24 



3H„ BsAbOMMClLtliKroesen^ Cancer I m 
munol. I mm u n o the r . 3 7 : 4 0 0~4 0 7 (1 9 9 3)> Kro 
esenP>, Br. J. Cancer 7 0 : 6 5 2~6 6 1 (1 9 94), J3i 
Weinerf), J. Immunol. 152:2385 (1994) fc^fc 
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ffiffi-fSr fc#T»#3. 3 fete, £©±5*Si*tt, «Jfett^©«i1SH:^V'>T 
, (Mx.ii, i7i^-»fit H I V^/v^fcfi^y^/i^yifr^ ,v 

^^^©^/v^^jsjfebfcsiBjfifcav^h^y^x^ dt-yf^j (Tox 

oplasma gondii) LTWftfcrSfcfcli:) ffi 

(F a n g e r b (±fB) £#J$)o 

B s A b ©ffifflft, B s A b &+#fc**5 <fctf«atT?#5 =. ^HilT'fc5 t 

K-z^^y F-7gf (Millstei n*5j;U<C uello.Natur 
e 3 0 5:5 3 7~5 3 9 (1 9 8 3)) trffiffl LT#K£;ftfc 0 &S^n:/iJ 

, ^©^©li©^ ]EL^-n¥f&teM&&G-tz>mi a£#js) 0 ^<o 

rfibJlTl/^«\ »9 ffiffil-Cfc *) , £/&ft»lR*f±'>ftV\ WxJf, (Sm 
ith, W. fe (1992) Hybridoma 4:87-98: joit^Ma 
ssimo, Y. S. fe (1997) J. Immunol. Methods 2 
0 1 : 5 7-6 6) &*flg a «ot, £ 5** *IR*©B s Ab 
«Rff^M?S$tiT^5 0 gL^^^^^^KOfk^J&igteSrfTPfc*^, Br 
ennanfe, Science 229:81 (198 5) 14, i&MOffLfo%<? 

>^?v.%Mmmm^x, f u b*) 2 7 7 ^^ h&ws^jfcsriaiw-s. 



Pglft (TNB) StajflCfcS&StlS. &^T\ lO^Fab' -TNBR 
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&m^tl, tHoOFab' -TNBKt#0**A*J:jS^Sjl,T, Bs 

Fab' -sH75^^h**j»ii*»e>aaeiHiJDi-rsjii:***tcufc. sh 

alaby^ J. Exp. Med. 175:217-2 2 5 (1992) it, 

p 1 8 5 HER2 i^-£-f 5— #©T-A3o < fctfCD3 ilg-^-rst. 5-*cor-A 
WtS^tHt^fcBsAbfflF (a b') 2 ^<7>M^Sr|Bfti-5 0 B 

^vf Hatf©»iRi*nfc'ft¥»ft^S«l!:ttUfc. r»J;5(-br 

Jt&fciSfLfcB sAbft, HER2 Wfe^-^jiSJ^ai-Sa^it^E^fc 

flH4«:iB*6$-er5nt^tfc. Ro d r i g u e s Int. J. Cane 
ers (Suppl.) 7:45-50 (199 2) t*fc#Ji„ 

-f-^-tf^ n^i/>i^y^-£ttfflLTj£££;h/CV^(Ko s t e 1 nyb, 
J. Immunol. 1 4 8 ( 5 ) : 1 5 4 7 ~ 1 5 5 3 ( 1 9 9 2 ))„ F o s 9 

^»^lrioTttCD3tt**3i;wm^>'^-o^^^-2 Wry*- (I L- 
2R) tt*(OFab' ft fc. *-e^V-7-C0fei*^t y^SBT?»7C 

fco r«)J;54BBAbli, -Y >tr h dx?H u T- 1 0 2»5r^»1-Sfcfclc 

ollingerf), PNAS (USA) 90:6444-6448 (199 



3) i-J: <9fBf(£ft5 W#^(diabody)j BsAb 



-141- 



-ic£ixmm<DBS%v*4> (vj \mm£ntcmm<Dnmv°*4> (v H ) 

£r^tf„ Sot, lo077WyF®V H F; 1 ^ ^itM^ Vi4, SU© 

bil. Ztl\Z£<>X2^<Dttmfa&1®mW&£ft?><, liFv (sFv) 

coffifflC: i5B sAb7 7 W v h^#M-rS/cfe<oSiJ(D^*t*fc#fe 

£tLT^5„ Gruberb, J. I mmu nol. 152:5368 (199 
^f-Ht, yj3il>'Taiakir7 , ^-|c^L < 7;^^yi5^© 

&S##H^ (Immunoadhesins) 

^!S#*H^ (I a) fi, MS|gffiHr7°^-*fci±y^y K ( W*H^J (a 
dhesin)) ^ifro^y^^WO^-a-K^^y^, M^d7'!J K 7^ V 

, aSfct FM^n7'y y»ty^ia?ii*5<t^SK^-f V (Fc) IB^Jir* 

5o ^J^fcfcSEtttfH^tt, &%\ctt-fZ>frmmtm'hXh<9, g^irft 
WW 
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xmz m& $ n-c v ^&s#*h^ icB:TEa*£*ix3. Tana ^ - © 

Hl^(G ascoignet, Proc. Natl. Acad. Sci. US 
A 84:2936-2940(1987)); C D 4 CD (C a p o n 

Nature 337 : 5 2 5-53 1(1 989) ; Tr aune c ke r ^ 
Nature 3 3 9 : 6 8~70(1 989) ; Ze t tme i s s 1 ^ DN 
A Cell Biol. USA 9 : 3 4 7~3 5 3 (1 9 9 0) ; *3iO?B y 
rn^ Na ture 344 : 667-670(1990)) ; L-tl/^fy 
Sfca*-5y^l/t^-©IM(Wa t s o nf>. J. Cell. Bio 
1. 110:2221-2229(1990); *5j;U?Wa tsonb, Na t u 
re 349:164—167(1991)); C D 4 4 GOgi^-ft: (A r u f f o 
£>, Cel 1 61 : 1303-1313(1990));CD2 8*5 J; 1KB 7 CD 
^^(L insleyt), J. Exp. Med. 173:721-730(19 
9 1)); CTLA-40i^(L isley^ J. Exp. Med. 174 
:561 — 569(1991));CD2 2(Om^(S tamenkovic^, 
Cell 66:1133 — 1144(1991)); T N F U± — ©&-£"#:( 
Ashkenazi?,, Proc. Natl. Acad. Sci. USA 88 
:10535-10539(1991);Lesslauerfb, Eur. J. I 
mmunol. 2 7:2 8 8 3-2 8 8 6 (1 9 9 1) ; fciffP e p p e 1 & 
, J. Exp. Med. 174:1483-1489(1991)); NPl/tT" 
^-®H-n~fr(B e n n e t t J. Biol. Chem. 266:2306 
0-23067(1 99 1)) ;^y^- y^a^y Hr 79 — (K u r s 

chnerfe. J. Biol. Chem. 267:9354-9360(199 
2)) ; 4-1 BBOM (Cha 1 upny^ PNAS (USA) 89:1 
0 3 6 0-1 0 3 6 4 (1 9 9 2))*3iO { I g E l/ir^^-a ©Ita-ffc (R i d 
gwayfcWGo rma n, J. Cell. Biol. Ill 5#, tWft#^ 
1448(1 9 9 1)). 

*fi"5H I V(0»^-ft|Bjfci-5fc»©CD4- I g G^S##B^ aS£**lS. 
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-^k:j:9, r»^##H^{±, hi v<Dm-Myim®mzm±-tzzbiz3o 

^XiiFB-eh<9^&^ttf^v££h,r^Z> 0 As hk e n a z i Inter 
n. Rev. Immunol. 10: 219-227(1993 ) 0 jftK«5EH^ 

(tnf) tje-a-t-a^w-^fH^fcSfcHissiifc. tnfi^ asufmEttv-H 

-T^T&5„ B5CJkJEttv-3 j/^W-r^x^VH-S^V^T, TNF ~f 9 — ft 
t LTtlt&S; i#|y^^fc( A s h k e n a z i ±|B)„ ftiffitt 
ffitt#HTO, *fiy ^»©iSSrt&»WR (HEV) »mt^^fe^fT5 
*LT*©«N!W»tftfT5fc»K:«fflSnfc(Ashkenaz ife, J:SS) 0 ft 

Dietschfe, J. I mm unol. Methods 162:123 (1 
9 9 3) (4, gSSF£^ (E— fcl^^Jo.fctfP— feW*^) ©JftUS^K;^ 

^-M#fS? (Ab/Ia) ^7t>4fc£iti-ia«£^T^5 0 
4 5 &#T-i4, ftffitt*H^©^««£}nfr©^ K^W t fcfcflNtffro 

Bergt, PNAS (USA) 88:4723-4727 (1991) (4, 

•^^^cr)CD4- I g G^b«l^^^fcrfi#^ttco^;ft:-fta#*B^^7 
^cor-Af4, a(HBH©S#Ky-f^fcH-e-bfcCD4f:4:%K:, ftfMSI© 
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^ff K^-f ^ig^LfcCD^b&ofc,, t 5 T- Ail, #CCD3#C#: 
<D%±tmmtthK, fiCD3S#©^MI»b4ofc 0 CD4-I gG 

cd 4 - 1 g G»^co*sr^-rs ^ K^srf^s-rsr 

t^-t?#5„ Chamowb, J. Immunol. 153:4268 (199 
4) £#|$ 0 1©7-Att, fc Mfc£ftfcSi:CD3 s e8H3j;tf 

t Ht$nftSiCD3 ylUCioti^SW. ^2»T-At± > I gGCF 

cK^vWSgpi 2 o o^^S 5 cd 4 ©»M y«-a^fft 

»OCD4-I gGMtfHft'fe^o fbHSAb/I a**9tt* HIV 

a y w*** ^ * 9 9 -suns y ( p b 

L) B^ov^ix^SrflML-CSE^Lfco 

tSW^D f K^-f^'y K—7T?i)S(M i 1 s t e i n3o£tJ«Cu e 1 1 o 
.Nature 3 0 5 : 5 3 7 ~ 5 4 0 ( 1 9 8 3 ))„ 

Wyy-yfWT'y K— -rfcfcV^-C, M (H) jfcSWfcH:, BfS©^ 

rn^-r-iPi);, **y-f ^-Sr^-fi. S&KU 6 (L) #H2, ^ 

,M. R. 5), Methods Enzymol. 121:210~228(1 

9 8 6)), z.tib<DMZL<ft^m<nttBm^ BsAbrolMtT^ t 
LTfi^-C, tt^}4jE®T't^V^SaRgjH^^«JiC^V^5(Sm i thfo(l 
9 9 2)±|B, *5j;t>*Ma s s i mo b (1 9 9 7) _hlE), 
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JWdaSA-TS r tCiS^Tn^v- ft; (R i dgwayt, P r o t e i 
nEng. 9:617-621(1996)), *5it^*WiSB#«f tBB*$H5 7 

fcC H 3 K/^y^MtSiiaot, Sttt/ftffifl^H^W y K (A 
b/I a) ©^f-J^fW^SJ; Sfc, »9O%tT*0AfP^?-^t 

ffM£?FMU#6©T~, gftOB s AbcoEJR^ttWbJbSo 

icfii©#y^;/^KijS2©#y^7>^Ki©is©#B£jft^u a>o, *« 

JM © # y K*s J: tfjfs 2 3 Ka» e> &&l £ ix# 5 „ -t © <£ 5 ft # 
y KcD-tn^tt, n 1 img 2 (Dmmtzin^H^ 
-t-So iHia^ «©*f?^fi!ctt-e-w-e 1 oa^^fg-efesoi a) 0 @ta© 

^ n -7^-fi#;oi I ©*° y K t % 2 ©# 3 K t ©M©» 

SLVv^ffifi, #L#©5&f y©C„3 >©'>&< it— SB£"^tf„ 

1 *SitWB 2 ©#*° y ^7°^ K© Y* 4 -r/l^-r- 
ftK^-f VtPfiinSo Ky-r^i4. »*L<ii. #^©»1©tK 

y - K t * 2 © *° y K t ©RfleoffiZfftB SMEii U ^rtur i o TFJtM 

rotuberance-into-cavity)©fflWfaft^#©^$ ; ^lCffftt4^^^7^ 

ffi-Cfl|ji<**X#5o rfifcBj (protuberance) 14, SB 1 ©# "J KOffBU: A 
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XZHOtfmMft t£Mi (cavity) [4, ffitiC, ^47 5/i«, i <0 * 

£ft«§l <«*.«, 77 = ^fciiF^y) tgm-rsrti-iorm2» 
5fe£2£ tctemmm 1 !> KSfcttH 2 ©tf 5 K©^"f fta>© 

SI (7 5-o) ^-^Sr^i-5*Si:e*br, 2 ©>K y 

F©S'J©»i^-A^«* fcffiSffrH U * -r Kft^jJS 

H 1 ©^ y K t m 2 <d# V Y t ©BJ-ejftfc SftS i. 5 Ki"5 n fc K 
iotiiasdiB). 

^^Mft7r^^-7^^7!I-(Vaughan, T. J 
. (1996) Nature Biotechnology 1 4 : 3 0 9 ~ 
3 14, r*Lrt##fcLT*0^ft!6S*HlB#f icSjfe-t-5^L« 

ofctl®Wift?)tlfc(Vaughan, T. J. P> (1 9 9 6) _h|B)„ 

(HlCt#l) K*stt5) lo©6®^$iJ|5gi-5ii:icJ;5„ 
. ^ommX TffB©l) *S±t)t2) Sr-^tf: 1) ffBfTfflsrSJglOJKy^ 
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k*s 2 <d*k v k (*5 i.Tm.w.<D$,m.m^%<? x £ s> & 5 # y 

K), fcfcU fU©#!»^:/^K*sJ:tf£&*4#!7'<:/3 i P (4fctt, H 

igl2<D (Sfcfi, '>ft<tt>looS64S) ^y^^Kt<DK»#ffi^^ 

»^y^7 p f-Kt^b45^y-<7 s ^Ki:»r B , 1(»^^ffiS#MSr«-t-5 ; ft 
i^2) fufB»mi »^y^^K&J;tP>ft< it lo» y^/f- 
K (Sfctt, 02©jKy^7 p 5 L K) aZtiZtinm&Vt'O. fcfc'U 

t^s? 2 y k» «r«§Oi*ii-f sr ? y ^sa?ij^* u ^lt^oj; 

5*#a-f5E5iJtt, BufH*°y^^KcD^^ix»7c»««}-*fLT, />£< 
it 8 0%, ff*Uli'>4<tt>9 0%, i5#*L<B'>4<it)9 5%, 

(i) JB1©#!J^^K, ^2»dfy^^Kdoit)«#ffii-S«il^^-K 

tz>mmtt$ttigMm&$:imL', ^<Dtmic^-oxmm^mm.^^?>T.u ; 
(i i) &^Mmmia*b&mtoW!m#i:®®ri-sj&. 

# y ^rf^ vajmamm?-*— a^s^bix t ffiufpffi-t-s i 5 traits*!, t 

5t5-tl:iot^;V7-f K»£#SS 1 5 K i Jg 2 U 
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*#W©^©BiJ©ll*iBt£fc::f3^-C, Jgl©/Ky^7^K*3±t^>£< th 



^4fci»/MMB?*^ 7* if) ^SW-t-So IS 1 ©^y ^7°^ F©# 

iov/ufTHi: K^-r ^tftsfpffl-rs ± 5 i-kb^t. us i ©#y ^7°^- 

Ki^2©/Ky-<7° s ?-Ki:cD#B5r^-t-S-7^-7-'fhK^^^^tJ'o 
K©»£ U^Mlltt^-C -vv^-v—ftK^vii, #£»if§ l y 
7°^ K i #5£©JS 2 <Dtf y ^7°^ K t ©WwttZffrBasflKt £ft 5 «t 5 «3E § 

6***5^^ K <*fctt, |?2©7Ky-<7^K) ^ = -Kt5:©Mii> 
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; 

(b) SS2<8#y^:/^K£3-K+3f&2 0>#Eifc&3MU *©SS, £2 
©jK y K©J-fflrt©r 5 j Wtmmz, i. o /h£ ft«$^»£*1-£T * / 
Sfe»*i:B*U ^HtcioT, JS2cD*°y-<^K(^tl^M£*3im o 

r©j§£\ ttna©Pijatt, -©^tfflEf^-fsi^gae^s ; 

(c) ttrgB©&l »SKfci^2»S^ar«H£|fflJtel'i»ALT, fjfB»Hl 

Figini b<Djfm (Figini, M. b (1 994) J. Mo 1 . Bio 
1. 2 3 9 : 6 8-7 8, i*T,}2## t LT*©^##Hllll#'l»fctt&**L5 
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L< «X>&< t h 9 0li%ai5„ 



t^f p?;vf il/**-7^f -7-ftJ; f) L^i 5 It (h) 

mdmft£ti&m&\^zzmti%&^-fmmr°h% e , mic\$ s m\^m a) 

0 2 A — 0 2 C„ 0 2 Ate, 77- v^V ^T'U— ' <^^ — p RA2Mfflt 

^^/wf57r-m, gD79y^cS^«gi:fr*ttfflLrjMI*n 

1 ? W^JCtWltl^ W^Jfi; Lt, X&nmfs* (Ellisonf^N 
ucleic Acids Res. 1 0:4 0 7 1-4 0 7 9 (1 9 8 2))^ 

ft3 C H 3 2 ®ttiK*£ £ fcfc|S|ll?fc4HBi*;K,S h p ytt^" 

^WDfrmmtsftz^T-yz^-y-fzmngDyyy-y, La sky 

, L. A. WDowbenko, D. J. (1984) DNA 3:23~ 
29;Berman, P. W. h (1985) Science 227: 149 
0-1 4 9 2), &£.Xm®Mg$lte-?ri*rT-V<D'f*-r- i? (G e n e n a 
s e) I <Dm$k (G) * (Carter, P. 6 (1 9 8 9) Protein 
s:Structure, Function and Genetics 6: 

2 4 0-2 4 8) roTiftfcBfl'ixSo @2Cit «£*t?>c H 3)t{5^-<DglS 
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fc, Ka b a t £ 3 0Eu^S;{C«oT#^#itfcg|2B(Dv ; >'^ hnyft^ 

©BB#Ij , 688-696 H, N1H, Bethesda, M 

D(1991). HjB©^ST3 6 6W3r^-r„ *©£ 5fc»*tt, ^«fOC H 3 
jteT-(-doCt5*{^ft(Dfc*(^^$tb5(3 6 6, 3 6 8*3 ±1*4 0 



7). 

g|3A-03C o 03 A*5£.zm3 Bii, &Stt;»B^-(Ia) £ £ *> i^ft^Ab) 
©»««3 i UM© SH£ A* » E,#e,ii5/D7 1 'f>A»»S jLfc^riMfc © s D 

X-^il, 2ocDJ4iELfc*K©3p^-t:' i fo5 0 xiftte, &A LfcD N A©«4Jt 
(I a : H : L) fcS*U y#«* ^^KKS^S&riMb-rA'^-r 

04ft, Axl, Rse, I gER, O b - R *5 £TfV E G F ir^J-fS^Mtt 
*#1-5 8fl«)J|!te5tfi:ff«)VjajO©JtlfE-C*>5. ffi?lJ^« (Kabatt ( 
19 9 1) ±|B) (Chothia, C. *3i(^L e s k, A. 

M. J . Mo 1 . Biol. (1987)196 :901~917) l^ofc^Lp: 
*§£CDR2SS©ffcffS\ ZtlZtL, TSti(/#!;iot*t 0 Axl. 7 8 

H5tt, a*l**lfctftOb-R^P--^d8J:t«liHER3^P->'0DfittJ8j: 
tfS«©itR-eifeSo i«tltt^©«it«f LfcSO b-R^ n-y 2 6 
36 cfct^SiHE R 3 ^ n-y 1 8 ©V^^Sitf*^* V JB^J&^-f-. 

0 6 o Mp l - I gG*J±yHER3-I gGfc«i"S|3l«ptt^*|fta-t-Sfc 
fccDf-y yfELISA, W&Lfctfi*}*, Y349C:T366S:L3 
6 8 A : Y4 0 7 V/T 3 6 6' W : S 3 5 4' C ZtfiM p 1 X 

£r[HER3cDB s I gGt*0, F c^€r^§-yrfc*fJ&1-57C©KMp 1 * 
tclttfLH ER3CI gGbhb Lfc„ 

@7il 5t^ff»ia«^«ffi*tt (AD CO 0««©#^77t 
fo5 0 ADCCft, (S354C : T36 6W/Y 349' C:T366 
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' S:L368' A:Y407' V) £fcf±W:£§l©F c V 94 7 s 
^-ttS^VhP-zVftft (E25, Presta, L. G. h (1993) 
J. Immunol. 1 5 1:2 6 2 3-2 6 3 2) ©V^fM^tflihu 
MAb4D5-5 (Carter, P. h (1 9 9 2) PNAS USA 89 
: 4 2 8 5~4 2 8 9) lC ioTS^$tlfc 0 tfi* (1 2 5 n g/m 1 ) £\ fc 
b **if ifa. 7 a: 9 * itfSK-BR-3 HiftlHAS iitt^ Ufcjfc 



g| 8 j±, HE R 3 t*f LT^e$ixfc^#:©e«i: O b - Rfcfcf LT£jg£;ft, 

fcgt^©««t©ra©T5/itB5ij|gi-ttSr^-t-fT?ij-cfc5. mm->&&\ 0 
o%T?&5e«^#-r5ffi*^mH^(-^-ro ia^-tt^9 s%~9 9%i?& 

i. en 

'•w-KSr^tr^-e**. ^©#a\ jb 2 ©# y ^yf- m, ts/ketuh: 

, fo^vMi^y^^f-K^, ®i©*?y-<7 o f-Kioj;^2©/Ky-<7 o ^m^ 
yc^^-jcH-raflr^ttftflBSictt, Diet 

-(«*.!*, Chamowt (±B) f-<fcoTf2«£tt3Ab/l a** 5), - 
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tilt 5 r t ia o 1 1 ot MiciEf y K©#ffii-*A-f5 

fPCT/US 9 6/0 1 5 9 8f (£tUi##i: LT^©^#:^ffilI#*lC 

fe&j tt, SSl ©^y^:/^K©#ffi(c£3H-5/h£ftT5 /$MMfi£r, i 9 * 
m$tiZ>» ffl£tm-<z>*:% ££fcfi«ffi^5*#£©tt«iftft ft 

tem-rsr ttj;oTm2©*°y^/f-K©#ffii-^$ti.2>„ 
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5M^d^'!) ^SB#t4, IgGj, IgG 2 , I gG 3 £fcf4I gG 4 ©t^-f 
7°, IgA, IgE, I gDSfclil gM^b#5rtm5iS, IgG^ 
I g G 2 , I g G 3 *fct4 I g GJfiWS. LV\ 



ififffW:, 8fi~5 0flK>W(D75/Sai «J*L<B\ ^9iI~3 0«SO 
7-r^7y-i4, «*.«, Vaughant (1996) ( ±|B) iC «fc 9 IB* $ ti 
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8 0 %, jfiL<U*4< 1 1 9 0 %, ± *9»* L< fc % 9 5 %, gfc 



#ftt5:t«U\ tftJ»S^CDRjS*cO{fcWi, @H?|JSS (K 

a b a t b (19 9 1) ±E) (C h o t h i a &itKL e s k 

(198 7) J . Mo 1 . Biol. 196:901-917) l:|ot«;)tt 

7"^ K«©miK»v^r i o o %<D%mm-mts mtm— e&s r. t «r**i-5 
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; 4 V >A§i ; 4 V'y^ !)yBi; ;7W y->^ V y ; PflS)»*/wey 

; Jj/vi/h-y ; mmt^/V^ly ; Jf/Vfidty ; JgV III CH^, f IXB^ 

St«HHT- ; h U ^AfUIB^ ; Bt««ffiS14Mf ; fro*-*— 

iib vvv >£tcmmm?7x^ /-fy^mmi- (t-PA) taw-?? 

* %/-?>mmmi- ; tfy^yy ; hn yt> ; Sifcj&gHT- ; JB»g?EH 

T— a*5±UW*»2EH^— |3 ; xy^7r y-^— If ; RANT E S ( r e gu 
lated on activation normally T-cell 
expressed and s e c r e t ed) ; t Fv^p 7 T — ^y'Jk^Ety 

y/^I(Mi p-i-o) : t MkWT^^v^ifcojfettT/^^y ; 5^- 

y-mWmS : Vy^yyK^ ; Vy^yy?,m ; -fxi lsy**yy ■ ^^ttflft 



flJ^/V^M^^F ; If t£i£<r>QL£m* I"-*?*.; DN a 

se ; yytf>; Tt^-Vy \M. ( gft&mmmimi- (VEGF) ;&/V*y 
mtcfcj$fk H^yt^- ; ^vr^y > ; /nr^yAjf;(i/P 

T^VD ; y ^vfa^;f**#gf«B^(BDNF) v =3.-p Fc7^y 
-3, =1-0^07^-4, =a-DFP7-fy-5lfclJia-nFc7 
^y-6{NT-3 > NT-4, NT- 5*fc(4NT- 6), fe5lMSNGF-/3 
fti?©#g»mH^ftif©#&**H^ ; lM>«***IMH* (PDGF) ; a 
FGFfc'itfb FGF^^cO«,«^«li«H^ ; _hSii*H^ (EGF) ;T 
GF-fll, TGF-j3 2, TGF-0 3, T G F - 0 4 * fci±T G F - /3 5 £ 
^TGF-afciffTGF-^/it'© hy>^—S. ^HT"(T G F) ; 

^ >->^ y y«tf I jo itM yy^- V y««B^- I I ( I G F - I 

*5J;IM GF - I I) ; de s (1-3) - I GF - I (II GF- I)> 4 >"•> 
=.y y^itMtHT-^^^/^K : CD-3, CD-4, CD-8fci0CD- 
1 94JfOCD^y^f ; aiy^n^Vai^V ; #f|^B^ ; -f A/ 
;tfl^y^f(BMP) ^y^my-c, ^ ^-^p v _ 
3J3j;Wy^-7iPy-74Wy^-7iny; an^-jflJftB^ (C 
SF) IS, M£J2, M-CSF, GM-CSF*5j;t/G-CSF ; -fy^-P^ 
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*V (I L) MxJf, IL-y^IL-10 ; ^-^—Jsr* > F^* 

-if ; Tiwsnry*- ; mmm 9 mmnrnrn^- ; aids 

f-KT&5„ ^l©^y-<^g : -K*5J;0 ? ^2(OjKy-<^F!i, r#Bj (TIB 



C„3 Fy-f^ft^OSe*Ky>fyCfc9, jglco#y^^F©#ffi£^j£1- 

y k, y K©ft& \t*>r>kk himftvfeft hv^^ft 

•feT"*- (IL-8R) JIW^^J^bW^ LFA- 

itfcttGPi i i b/i i i a ) fc^v-fcju^M-s^y^^F), y# 
yW!)^/f F(Mx.(l #gif«H^(NGF), ^-D^7^y-3 ( 

NT- 3) *3it?«6*ffS**H^ (BDNF) -Arakawa^, J. B 
iol. Chem. 2 6 9 ( 4 5 ): 2 7 8 3 3 ~ 2 7 8 3 9 ( 1 9 9 4 ) *5 it) 5 
Radziejewskifj, Biochem. 3 2(4 8): 1 3 5 0 (199 

3) #flg>, fcitrnttrow^K^^y^^K s^r^-fCd i 

abody)). »*LV^l©jKy^7 B ^F!l, fc£^n:/y V<D%% K^-f ^ 
fi»^L/M5T#»fi#W^j§W£tl, r©«^, ft F7^yft *f^®ig2 
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T^5 0 

j8it/C L K^-f v*"^trtftftoS*K^W^ ftifo^fe 



y-sut^- (IL-8R) tJiWyr^^ATC^^ («*.tf* 
LFA- I^fcfiGP I I I b/I I I a) t ^ v-|rfit5 *K V K 
), U^KaKU^^K^Atf, #88Stia*(NGFh =a-nFc7^ 
-3 (NT- 3) *5J;OT6^#S**H^ (BDNF) -Arakawa^ 
J. Biol. Chem. 2 6 9(4 5) : 2 7 8 3 3-2 7 8 3 9 (1 9 9 4) 
MtfRadziejewskib, Biochem. 3 2(4 8): 1 3 5 0 ( 
1 9 9 3)), :fc,£imtt®^gK;*-f ^#y^/^K(«*.tf, ^Ttf^-f). » 



-159- 



(flljttf, t h { t Jlfr^o it/PR I MAT I ZED™S#) *5it)!^#»B^ 
■»l&tlZ>c mVf7y?*^Y\ Ktt, Ft, Fv\ Fab, Fab' S3 J; 
(ab') 2 ©75^Vh*S-^*n5. 



*5VvC, fc MtffittM:. £*#©ffi*&ttftJt«« (CDR) 

:/y >cof v#m^#ig«« (fr) #t ^itioTtt 

^x^^So Sfefc, t HMn*f4, S*#S[**>5V^H:J*t>3i4^fcCDRE 

xummm^±xix t hM^'^-y >-b?u©fr««-c;is>5 0 t nts^* 



a«t©StST?^*^ (macaque) t^SfttSitKio 
TS^SH5K^?>P#$tL5PR I MAT I Z ED™#i*£r^t? 0 

-mtnttK^ BsAb) =«wjwtgi:** if© 

$J;l»\ RFcyR I/ffiCD 15, Bp 1 8 5 HER2 /F cyRIII (CD 1 
6), JlCD 3/JiS'|4BWa(l D 1 0) , SlCD3/K;p 1 8 5 HER2 , JiCD 
3/#Cp9 7, ^CD3/St;»»^^ KCD3/SOVCAR-3, SCD 
3/L-D 1 (Kfefll^/h trLCD3/#L^ 5 = ^««*/^VT^ia^ 
ftEGFl'ty^-/ttCD3 > SCD3/ffiCAMAK #CCD3/#lCD1 
9, irCCD3/MoVl 8, B#ig#fflJ}&tf#H^#T- (N C AM) /BCD 3, 



(FBP) /BCD 3, — ^mmnM (AMOC 
-3 1) /BCD- 3 ;«WiJRfcWJ|»fcft#1-«r-Ai:, 
r-Ai&WI-SB s Ab, Mill Wyv/ftl d - 1 , #lCD2 2/B 
f-jKyV, KCDT/ftWJy, 6iCD3 8/^f-J^y V, t»tCEA/Si!>V 
VAi, (INF-o) /fi^^^ K-^f^^ 

StCEA/SttTVAT^P-f K*if ; ^m»*l-j;oTf§ttfb^ttS/ 
PK7y^:St5BsAb, 09*.ff, BCD 3 0/B7VV# U ^77^- tf 

^©S*Srtt«ET5) ft if ; 7 ^ 7' y y W] t LTf fflt 5 r MSl:^ 5 B s 

Ab, tt^-f^yy/stttH^^^y-^ffittftBa^ct P A), st 
7 ^ t- y y/K ? p *t -«/7 ^ ? y ygfflta^ (upa) aa-.m 

teffiftyjK^^^K (LDL) /ftFcl/t^- («*.tf, FctRI. F 
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c y R I ItfcBFcyRI I I ) ft if ; «!fett«iai©j&BEK33^rffiffl 
BsAb, Mx.if, fiCD 2,/^jiW¥L^^^^ /V^OiS V), ftTlffllSwt 
7°^-: CD 3*^fl:/fi:-f ^7/1/31 VIP, ftF c y R/ftH I Vft if ; -f Vtf 
bo4fctt-fVlfjK-C«»*lftai-5fc»©B8Ab, SCEA/SE 
OTUBE, ftCE A/SD P T A, ftp 1 8 5 nER2 /gt/>7°7 1 V ; 7 ^f>7 
^/^FiLTCBsAbtFangert (±£) £#10 ; & i.tfg«rfflj| 
iLTOBsAb, fllXLli, SWlgG/ft7xyf^ K*-^7TO 

v^/vtf-^v^-i? (hrp) /fitov^y, Sy-7f^^fy/Kt^? 

V*P, ftHRP/ftF ITC, SCEA/R^-^77 h S^-if (No 1 a 
nf, (±|H) «r#M) Hfi^JlttftffcoWcfS, ftCD3/ftCD4/ft 

CD 3 7, tiCD3/tiCD5/fiCD3 7 *5 £ IMC D 3 /ftC D 8 /ft C D 
3 7fl*£*iT,5. 

ut7?- y77>K*fctt^») © rg^K^^Vj ^ff*»oftf«©^ 
fc^-t-o ffiitWtcii, &ffitt#HT-!4, ftf*©ftJSfSliS^*iJ;^^i (ft 



jg*S£*Mfc) £WT'&3 W-fcfcfc, rjia-CifeSj ) ffS©^«r*14Sr*-t-5 
gG 2 , IgG 3 tL<liIgG 4 (Df7^'f7*, IgA, IgE, I gDSfctt 
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m-fflJ&flitH^^ «iB, (E, L*sitfp-) -fev^f-y-efca. 

, ^fflftfctt, HBSWfF^BBffWO 8 9/0 2 9 2 2-^(1 9 8 9^4^ 6 
M), Kffl^fFEPS 1 4, 3 1 7 (1 9 8 9^5i^ 3 P£M) *5 itfifeBflrtf 
05, 1 1 6, 9 6 4-^- (1 9 9 2-^5^ 2 BMt) K^^tlT^S <£ 5 

£5„ »4LV^#a«p*tt*S#*Eg^H:-a«fStt-Cifo5o -SiftHtt&gtt 



#HT"<OMi^t4, CD4- I gG/TNFUr^? 1 gG*5iI^CD4- I 

gG/L-ti/^fy-igG^SW„ ##©5j-T-!4, i)y^i*-5y^ 

l/ty^- (LHRNL-tl/^fy) © !) W^gpig-g-ftliE t . CD4©HIV 

Ia^yi^ Berg?) (_hfB) WChamowt (±|S) i^ioTtaft 
£^T^5-S#MttCD 4 - I g 7t*fc5 0 
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r^/WSSM 75;iT*4Hfc©l) itl SIM -TSUI 1 ©jK !> ^ 

^KK*SJt* rg«j 7 (fcSV^H:, 0bMfc«>£. NADH, t-W 

>, FAD*fctt^A*fc£©T5/l*^*VHI&©*) Sr^tp„ #4LV^ffif± 

W©#ffi^ SfcitNGF, NT-333<£tfBDNFfri?<D20&±©!; jfVF© 
ot3-F$HS7 5y*jSS ( fc«fctfBI8«#!ffflBS&PCT/US 9 6/0 1 

5 9 8-^- (r^fi##t hxz<D±#;&*mmm t t>iz-&&?itiz>) n^wmu 



v^, ;tvV=f->\ //M'jy, ^ir'J^ *5J;0*E l lmanb, M e t h 
. Enzym. 202:301-336 (1991) ICEft T $ / KSIS 

©£ ^ftT^/^geSSr^iW 3fc*(C, No r e n fb, Science 24 
4:1 8 2 (1 9 8 9) jSXXfE 1 L m a n & (-hffi) ©^MtffltS^i^ 

-tRNAift^CSttftb, -rvtrbn-CRNAOte^itWHIR 
Srfi 1 5 ~ 1 '>*< i fc IoOtgOT 5 
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ir?rsft-r5„ #A^*i4, »*b<tt, ^4fcf4^ofc^^7 -f Ktt£>© 
D 



NA4r«e^Wi;:BS[S-t5fcft©ft*!i, Muta g enesis:a Pra 
ctical Approach, M. J.McPherso nil, I RL P 
r e s s , Oxford, UK (1991) KLj&iSSftTio 9 , $|x.if, 

nw^npiMfe, *^vh%mmmmiotutf<j ty-vmrnixm (pcr) s 
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(D^< iot, fg 1 5 K*fcf±SS 2 ©jtf D ^7"^ K© 

#MBm rajArsj ^fcff-cts. lot, r^A^^Sj Pfeg. *fci4 

H6jeSr^fig-r5fc»t»AT5/«iRSH:, tfc««J*f>gc ^3{I~6 

fi) © rse^ttfrj sr*-rait^»*bv\ rseiwj ^ 7 

Ponder s jSiT^R ichards, J.Mol.Biol. 193 
: 7 7 5-7 9 1 (1 9 8 7) &£|&t££tvC^S„ 

i) D-y-ifeiaorK^^si-jtGsiiyo^isi?^ 

L<t49 gffyo^liSiot, *>5Wi (2) Xb°^^^*^ygB?iJ^S 

6ii*oK-H^ftS*t, fcaws (3) ?-^v— 7>-2fe£, *fci±»*L< 
l4«Sfefe**M L-T, ]1tE*#T4 !4#il7£^T-t?cO SDS-PAGEl:i 



tt^Zb, #*L<tt5 £fc, J;5»*L<«:l%7(5}Bt?*)5r 

lift. ^Ilxif. 7°p^-^-, jftBUj&CT^w- 9—&m* y^'y-A^ 

-mm-fz^-b-hmbfrx^o 
mmix mmtm<Dmmm\\bmmw£mmzm^x^z>w&K mmm\c 

I I . ^ p -?;v=f~?—<r)MM 



1. WIS»»(DilM 



-167- 



•C#5. f AIl^xlt#ft L4V>SSt*fc S^iifi, No r e n 

*=>-K1-SW4, #y^y^K0>mRNA*r:frU ^mRNA 

tLjcJ;o-C3-K$*x5^> , ^^flt*ra3&t5fc»(-3aff$iifc7 , n-^ (Mi 

A5-f -fy y-<D7st> D-^y^ii, S a mb rook Molecular 
Cloning:A Laboratory Manual (New Yor 
k:Cold Spring Harbor Laboratory Pres 
s, 1 9 8 9) <T>%\ 0*~^1 2*{ifaic$ti?>II*W^¥III^ffifflLTtf 5 

rims. 

(1) Kft©IS» 



Y(DBtT (s c) ffiH^fcfiHErt (i p) iJ*&#*l§!fT 5 ^ t laoti* 

3y^y-> 3 y), N-t fp^^->^^ K(y ^ss^i-sk 

^^^rAft F, fek=^:?gt SOCl 2 , *fci4R 1 N = C = NR (fcfc 
U RS3j;'a«R 1 HM*5T^^-efc5) -C*>5. SMfeHU ftgEJRftOaV 

tbfett, 7n^y h^r^a^y b fcay^^-FrofDioio l / 5~ 

0 3 y^f-M«fc, ^V/^«(Ol!t^frtLT, 

*c / $ Xi—r>V%$pi&, Ko h 1 e r&itFM ilstein, Nature 



256:495 (1975) t iot|0»tEi$jlfcW7*y K-^j£**M 
LT*RWf^-&Kf£*ffl^M#^?>a\ IftxDNAffi (Cab 

i 1 lyfe, #B#ffS&4, 8 1 6, 5 6 7f) iot^StS £ t Z> 



, /N-f^y F-T»ia?r#5(Go ding, Monoclonal Anti 
bodies:Principles and Practice, 59 H~ 1 
0 3H(Ac a d em i c Press, 1 9 8 6))„ i<D £ 5 i- LTfffi^ti 

*^*!J2t?i';l'h7y^7i7-f (HG P RTt/cttHP RT) St^LT^ 

trttlf fc jK^iJ-^y, T^y^ry f*sJ:tf7-5 S^fc^tKH 

an— vSmn&ttcB:, CD 5 an— ^MStTCfc 9 , Sa 1 k I n s t i t 

ute Cell Distribution Center (San Die 
go, California, USA) frb A¥WI£&MO P C - 2 lfcitfM 
PC-1 lcD-v"7^ffi«^)^SI*$tl5$J-0— /ibtfCAmer i 
can Type Culture Collection (Rockvill 
e. Ma r y 1 a n d, USA) frb A^W£ S P - 2 jftMftft ifTifc 5„ t h 

o*/^p-tMSfl:roi£|iiHLrEtSiitv^(Ko * b o r, J. im 

munol., 133 : 3 0 0 1 (1 9 8 4); fc'WB r o d e u r ^ Mon 
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s and Applications, 51 H~ 63 K, Marcel De 
kkar, Inc., New York, 1 9 8 7), t Ft^B-t/l'* 

PL Til, Boerner^, J. Immunol., 147 (1) 
8 6 : ~ 9 5 (1991) 33 itfBISItffc&Ni^WO 9 1/1 7 7 6 9f (19 

9i¥ii^28 b^ih) t*fc#fic v—*rim&£.if-r&mmmm 
uttit, M»iaot, s>5^f*Bdt&&T5'-tM' (ria) -ztcimmm 

immmTy^ (EL ISA) f£E<D4^\fY^^Ty^4\CX^Xm& 
£^3„ */?Ti~i-fl&#<DmGSffmit, MunionjSitfPo 
l l a n (KD^^rtyft- K#ff (An a l . Biochem. 107:22 
0 (1 9 8 0)) lcJ;or«£i-Sii:^T't5„ FJril^JHi, i^Ptt&itV 

r.t^-Ct5 0 Goding, Monoclonal Antibodies: 
Principles and Practice, 5 9l~ 1 0 4l(A c a 
demic Press, 1 9 8 6 ) 0 r<©B WfcaiJBfcJgfcJgjttfcli. 01*. tf 
, fcliR PM 1 - 1 6 4 0^flfi^*^5 o $ h 

fcSi/^i, ^Sfttfcttlc, rtHttco^jS^nyy y%m$LlrZ>~bte<, 
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KJSSrS-^Lfci:^icS^-r5 0 $lx.tf, JakoboTitst,, Pro 
c. Natl. Acad. Sci. USA, 90:2551-255 (1993 
) ; JakoboY i t s?), Nature 3 6 2:2 5 5-2 5 8 (1 9 9 
3) jFishwi Id, D. M. h (1996) Nat. Biotech 1 
4 : 845-851 ; *5±tflVIe ndez, M. J. h (1997) Nat. G 
enetics 15:146-156 £r#J$„ 

S6)ft5*«««K»V>r, SMfcW77Wyh^ McCa f f e 
rtyt, Nature, 348:522-554 (1990) \CnSM£tl&& 

ii^S, Clacksonib, Nature, 352:62 4 — 628 ( 
19 9 1) joitflVIa r k s 6, J. Mo 1 . Biol., 222:581 — 5 

9 7 (1 9 9 1) tt, ^rttm, ^r-^-f^y-fettffl-f-S^S'^Stft* 

^9!;-Sr««-rafcft©*ffitLT, I'>t775y^'(Maik?>, Bio 
/Technol. 10:779-783(1992)), ft b tJ^ir n y fcT-f h P 
T/l^JS^i^>t^'ffl»x.tJ;SSv^Ptt (nMtl) ©t F»ffllt 
^rtaft-r S (WaterhousesP), Nuc. Acids. Res. 21: 
2 2 6 5-2 2 6 6(1 9 9 3) ;Gr i f f i ths, A. D. b (1994) 
EMBO J. 1 3 : 3 2 4 5-3 2 6 0 ; tSicKVa u g h a n h (1 9 9 6 

) ±B). lot, rtiboSWd, *38W^J; 5-^*^5 r*/*n— tvvj 
Stft (#(', t hftfr) a*«^/^n-7-^fr^^^y F 
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T?&5o DNA^-I^ft^fiSt, ^-CDDNAfl, 3§31/<^ ^-F^BBg-TS 
JLfctf-Ct, fWCOSiWR ft-<=-^A^^-M (CHO) 

tlCioT^-tSr i:^-et?. 0 Morrison^, Proc.Nat.A 
cad. Sci. 81:6851(1984), ^©i 5 LT, *BJ*£5#^©S 

#fc bSfr£fc b{[2l-5fcft©*&}4, iiSWW-m+^i^n^Tl^,, 

tt«*©T5/««afift*i-5. t Mfctt, *itWt-f±, w i n t e rjSiO* 
^W%#&©*-?£ (Jones b. Nature 321 : 522-525(1 
9 8 6);Riechmann?., Nature 332:323~327(19 
88);Verhoeyenb, Science 2 3 9 : 1 5 3 4-1 5 3 6 ( 
1 9 8 8)) Clot, B#S©CDR4fcfiCDRga?lJ^t b##©*j-jSiE?lJ 

iriCioTlf 5it/5 5 ^'t?.o ffioT, *©J;54 ^ hfkJ 
14, **5*Jfi#-C*>0(Ca billy, ±B), SRlftiCte^t 4"CHlV^» 

fc btee^0H&%^/u£tfefflLT, 3c©E?iJ*5«tlf«**#^5>^5fc bft 
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:/y >-e^©«iBisat33»'ta«!S©«rti4sa!i©^«f, «©^s 

±5K, FRIiSii, 3>'-fe>'^E5!l*sJ:tW%a*eJ!l«»6©5WW8J:l«i 

©Si*#tt^jgj5g^ti5„ SfeftSfSitofcovvCH:. HBS#fF^BB»W0 9 2/ 
22653-8- (1992^12^23 0£rM) £#J$o 
(i i) &g?tt#H^fI® 

^»IJfa«*^«to-CH5!$iX-CV^5o *H#fFffi4, 7 4 5, 0 5 5§ 

; Kffl#fF^ 2 5 6, 6 5 4t;Faulknerfc 1 Nature 298: 
2 8 6 (1 9 8 2);MWei 2 0, 6 9 4f 2 5, 0 2 3 

t;Morrison, J. Imtnun. 1 2 3:7 9 3 (1 9 7 9); 
Ko e h 1 e r P r o c . Natl. Acad. Sci. USA 
77:2197 (1 9 8 0} ; Ra s o f), Cancer Res. 41:20 
7 3 (1 9 8 1);Morrisonf), Ann. Rev. Immunol 
.2:239 (1984);Morrison, Science 229:1 
2 0 2 (1 9 8 5) ; Mo r r i s o n P>, P r o c. Na t 1 . Acad. 
Sci. USA 81:6851 (1984); gWti#fFl? 2 5 5, 6 9 

4-t ; mmv?m2 e e, 6 6 3t ; 3559^ 

, AAA, 8 7 8^:H^#fT<kMfl8 8/0 3 5 6 5^ ; fcitfflfomWtT* 6 

8, 7 6 3-8, jfefewr, ^ix^.-e?iffi$tv-cv^##5:^#flS„ 

KGascoigneb, Proc. Natl. Acad. Sci. 
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USA 8 4:2 9 3 6-2 9 4 0 (1 9 8 7)) ; CD4i y/<fW 



(C a p o n Na t u r e 3 3 7:5 2 5-5 3 1 (1 9 8 9);Tra 
uneckerfe, Nature 3 39 : 6 8-70(1 9 8 9) ; Ze t tm 
e i s s 1 6, DNA Cell Biol. USA 9:3 4 7-3 5 3 ( 
1 9 9 0); JSilfBymb, Nature 344:667-670 (199 
0)) ; h—ku^f-y (fc-S^Hr:/*-) tnm&ir^sWR (Wa t s 
onf), J. Ce 1 1 Biol. 110:2221-2229 (1990); 
tSiWatson^ Nature 3 4 9:1 6 4-1 6 7 (1 9 9 1)) 
; CD 4 4 t©it-g-^>^^® (Aruffob, Cell 6 1:1 3 0 3- 

1 3 1 3 (1 9 9 0)) ; CD2 8 fc B 7 t COffi-g-^ ff ( L i n s 1 e y h 
, J. Exp. Med. 1 7 3:7 2 1 -7 3 0 (1 9 9 1));CTLA 
-4 tCOBJ-n-^^^^e (Linsleyb, J.Exp. Med. 174 
: 561-569 (1991));CD22 t<DW&i> >-^1C(S t a me n k 
ovicP>, Cel 1 66: 1133-1144(1991)); T N F Hr 7° 
9— t<Dfflt&?y/<?'g.(A s h k e n a z i Proc. Natl. A 
cad. Scl. USA 8 8:1 0 5 3 5- 1 0 5 3 9 (1 9 9 1);L 
esslauerib, Eur. J. Immunol. 27:2883- 

2 8 8 6 (1 9 9 1) ; #5,fctfP e p p 1 e J. Exp. Med. 1 
74 : 1483-1489 (1991)) ; *5<fcOU gEl/t^-a b<DB.-a 

(RidgwayiGorman, J. Cell Biol. V 
o 1. 115, Abstract No. 1448 (1991)) 

v («*.«, i^^-n»MW>fy(ECD)) fc, M^nyiiyifio 
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L^*ftfi««3^T, M^nT'PVG! (I gG,) OFc K^-fVO 

Hm^$*5rtfc-5riB-e&5o L*»U <f9»*L<i^ ft^i- I gG Fc 
«rW3ei-5^^WfItSflfB(i (1-Ji*>*>, m«0>)£?ir««0>S6J<so2&S£ 1 1 4 

t^^-cn, ##H^-cor?yKSa?i|^, i g G p i g G 2 , $fcf±i g o 3 © 

fill© (a) fci/^Jge, *5.ttJfC H 2 fcC H 3^ib&5fWa^ Sfctt, (b) 
C H 1, fc^S?, C H 2, &£XfC H 3h'?'(yfcm&£i£?>o H-g-$*5]Eflt>S 

4*^©*^*tti4 > IgG, I gD, *S.fctfI gEi^^fe^SWig-e&So A 
fcIMiLt#4t5„ I gA^n/!)yi, «£oTii I gG^p/P 
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(a) AC L -AC L ; 

(b) ACjj - [ACpj, AC L _ AC H , AC L - V H C H , fc VSNjJ^—XC^} ; 

(c) AC L _ AC H — [AC L _ AC H , AC L - V H C H , V L C L — ACjj, ^ 7c fc£V L C L — VjjCjj] ; 



(d) AC L -V H C H -[AC H , *fcttAC L -V H C H , t.tz.W/J^-kCj ; 

(e) V L C L -AC H -[AC L -V H C H , 3; fiV^-AC,,] ; *5itF 

(f) [A-Y] n -[V L C L -V H C H ] 2 ; 

C n i4, fcJS^nr/y K^^T* 9 ; 

nit, 1 it) t>*tV^*X?fc<9 ; 

hv-rv (j) &&*wj v©^©ffi©K^^f*^£*vo^\, 
Iff ©ft* K ffi* £ ti 5 i 5 $ h 5 "* § -e *> 5 . 

mti&m<Dmi<Dmz.tfmm*<omm*w*>-*& r. t t^ti-e&s, r. ©nam 

affile:/!* ^©#T-A£*jtf5, M^o^yylioby^iC 
H 2 W-fyOff^ 4fcttC H 2tC H 3 K^-fV©IB©3' *ffii-##H^© 

e#i*K£$-&.5. mmnmmmK Hoogenboomt, mo 1. in 

unol. 28:1027-1037 (1991) \Z ioT^&SftTV^, 

tfr*©±§^ m^p^j - Kt5DNA*s. smma* 
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if, 1 9 8 9^3M 2 8 B 4^©*ll#fFfH , 8 1 6, 5 6 7 ^M^tvr 



LV\ I gG^tffitar fc©iJfcfU£H\ HJSLfc:/07 l >f VA-tC, Ig 
G^fWS^ 5 r i t:fe5„ ^MzttLX. IgG 3 »| 

v^rgltA^xSrt^r-tSo t>5 — 3%Iti--<t^»!i, S-g-«"efc5 0 Ig 
GM#tB^li2itt©*^^v-ffe5f\ IgAioitH gMfc£©I 

* -C tt, F c £ o T $ ft 3 iei»« «JttK38 itfi7i^ HM6 
*g-?S>5 0 igG„ I gG a *sJ:iM gG^t^T, 4>'\?tf-?<D¥MMtf 
2 1 BT\ iM^iSttftt51fS«^l±*MtiS45. I gG 4 li> ttfr 
£rf£ttft*-f . I g G 2 H, I g G.i 19 S< L£4ift&t4£7Sttfl;L& 

V\ I gG[i ttS/iot, I gG 2 li, ^3**fcfiif«t>*Ji©F c U 

w^tr^-cro^«ffl^, tt©i gG7^fy?^y©Ki3^oitfc5„ t 
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V\ Mx.i4\ I g Gift, jfc^»t|^iJS^5Tn^>f7WiC«r4oL^to 
T*3b"f, r^P>®5^2ot± (Glm£2) S*F cfRgcfctelSLT^Stf^ n 
»5^»lo©^r*fe5Glml[4, &SJH4^ftV\ ^frU^LT, IgG 
3 tl41 2C0jk«^(c:|2:SiJ$tiSTT3^^7 B ^&'3, ^tl,£>CD-f ^T^F cffi 
WttoT, *©F>J©3o©3B{fc (G3m5, ll*S«fcOt2 1) 1£»&Mm 
14© 



##H^-§|5^Sr7U-At3-Fi-ScDNAE^JSr N I gCcDNAPJII 

;t«\ Gascoigne^, _LfH ;Aruf fo^ Cell 61:130 
3-1313(199 0); *5iU?S tamenkovick, Cell 66: 
1133-1144(1991)) #!§)„ ^©^^©S^ii, liawfc* 
co I gPMawi!Js#fiErsrtaSiKBT?*)5. I gGOfitteflWRfca-K"*- 
5 c DNAi^ Mi*fc{4*ffi4.C0!J y^WIOcDN A y-f^y © 

(pcr) swidior^grrs^t^T'tSo ^stt»H^-co" t 

fecD7°7^ $ F«<* ^-©fMttfcofttfS?) lefts i 5 i-#A-r5„ 

Xn/^fc ttffiJH *J»JjW- 5 t> 1 1 ft 5 fc«Rf 5 fc » ©ft#J© X 
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IgG, IgA, IgD, I gE, JJiUil gMOC H 3 b7-fyffltMI©S 
*^HS*^r33 9(«Atf, PCT/US 9 6/0 1 5 9 8*#M, 

#flRbr^^Ka*a*n5), -tftb&^tf^Hi, Assists 
sirs a. c n 3^ffi&*gr«;fc»<0aw£*s©H\ xnis 

3F^yriT l*i£«Sft * V/-? 99/9 9 KmtilKYfft £^ ti> ® *f LT , 
9V ^^Mt^UfcC u 2 K^-O-Til, *(D^fMl9&^l,T*£-&-f-5i^5 



ii^^fc: t-efe5 0 (Deisenhofer, Biochem. 20 
: 2361-2370(1981 )) 0 £ bt, fi^^Bf^tlT, C„2*3j;U«C 

micfm^ti^-^^nmm^^^y ^ m&&ft&-t?>(K i n g Bio 

chem. J. 2 8 1 : 3 1 7(1 9 9 2)), Lfc^oT, fi«»^i±, v>X 

Kigre-ftfleitair^ibjT,, *©a»Tfl4*v>i:#*.fc*b5. ^tnb»# 
36*J ilWUBKH-f-af*-^ fc *T%^S t , Jaf*»fi«»^i± C H 3 SB 
ttfcioTfcfc&StiSii/^SlftK^S. $ ^ c H 3 yfS©S»ffi 

ViS/Sv^^s^WSI" SfcfetC, Leeb, J. Mol. Biol. 55:379 

-400 (1971) (Dmmmm^n9v^^m^x, mm\zt>z>&mttm 
t<Dmm^im¥k (sa) stf-s^-sr ^lt, 
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5. *LT, SA (^^-) -SA (^/^-) fcv>5 
fcff-e* 5. :htioT, ^V^-^«-r5t^tsA^«/>^5 

^KG 1 y-X-G 1 y©SA©3DftffiiJfc$rf 5„ fcfcU X=g«J©T5/ 
|(Roseb> Science 2 2 9 : 8 3 4 - 8 3 8 ( 1 9 8 5 ) )„ (a 
) ^/-r-i^»-<T^V-r-T-SA«/>LfcaS, &<£^ (b) SAi\ jtfjfct 

5 b y^^Kic*sw5SA©2 e%±9 t^4v«*sa»is»asfc#*. 



If, *te-f 3 b U Kt«^r 10%iHil<25%it) iifSv^ S A£r fc 
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m i 



1 


SfKiKm^S V ^7- 




| mm 

1 No.t 










Q347 


22.1 


31.0 


25 .0 


26.5 


Y349 


79.8 


83.9 


53 


5.7 


L351 


67.4 


77.7 


3.9 


2.0 


S354 


53.4 


52.8 


11.3 


11.7 


E357 


43.7 


45.3 


0.4 


1.3 


S364 


21.5 


15.1 


0.5 


1.4 


T366 


29.3 


25.8 


0.0 


0.1 


L368 


25.5 


29.7 


1.0 


1.1 


K370 


55.8 


62.3 


11.5 


1 1.0 


T394 


64.0 


58.5 


0.6 


1.4 


V397 


50.3 


49.5 


13.2 


11.0 


D399 


39.7 


33.7 


5.7 


5.7 


F405 


53.7 


52.1 


0.0 


0.0 


Y407 


89. 1 


90.3 


0.0 


0.0 


K409 


86.S 


92.3 


0.7 


O.ti 


T41I 


4.3 


7.5 


12 7 


9.S 



t IgGm&mmchZMy (Dei senhofer, Biochemistry 20:2361- 
2370(1981)) 

#»'<-7°?-}*mmmctt-t-5mmm&<D%>%:ti. i n 5 i gh t™ya^A 

(Biosym Technologies) & ifCD^BI^x !J ^ 
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ftjg 4 fc B&JH /Wbi" 5 i6JS«s fc 5 « It -C fc S. 

nSOSSftfcffitt, «*ffiA»&l 0 9 0 A 2 ffl&)ftfc4 0CD$W(3gU:i-&5«-K 
^4>±.(D1 6 C0aSSr^A.T?V^5 (Deisenhofer, _kfB. *3j;t/M 
iller, J . Mo 1 . Biol. 216:965(1990 ) 0 

(Mu t a g e n e s i s : a Practical Approach)^ _h|E 

i±, Adelman?), D N A, 2:1 8 3 (1 9 8 3) \C i oTlftW JJxt ^ 

KLT^S^'J ^^^^K^rDNA^iW^y y-f XSttSr. £ 
tioT, *— 4fcl±»-©#y^^KDNASrefe3E-t-5o i®ftMDNAii 
, -xn-7/Vf-7-©*^S*fc(4^<»DNAia?iJ^ti>. -*i07"7X5 
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Wei 1 s £5, Gene 34:315 (198 5) M^5ti5l:Lfc^ 

LTVS^, rcoKflfti, RNA-efcjSffli-Srt^tftSirfPStbSo PCR 
-«#JW4, #C»¥]i££-f (E r 1 i c h, S c i e n c e 2 5 
2:1643-1650(1991), R. Higuchi ?AU =S Lfc*, p. 6 
1-7 0*#|) 0 

Sil^Sf, *»«J*«««S!4S-et5i5{-, A*, J¥A*s J: 

©9fS©i»**fcHS«S:I^S-t-afc»0^rfflft*iEfeH:. Cunn i ghami 
Wells, Science 244:1081-1085 (1989) |I±o 

5 0 ;rt-, *«j«*oaa6*fcH:*©^A— ^*iai£sn(«A.ii, A rg , 

Asp, His, 1 y sfcitfGl ufc£©#*ffiMfi), tltOT 5 /**fc 
ttAteffiMtLfcTS/l* (feoi<b»*L<(4, T9 = ^*fc»JK'J 77 = V) 
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^2 







VT 3~. O v IE. Tift 


Ala (A) 


Val; Leu; lie 


Val 


Arg(R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 


Asp<D) 


Glu 


Glu 


Cys (C) 


Ser 


Ser 


CIn (Q) 


Asa 


Asn 


Glu (E) 


Asp 


Asp 


Gly (□) 


Pro; Ala 




His (H) 


Asn; GLn; Lys; Arg 


— 


He (I) 


Leu; Val; Met; Ala; Phe; 




Leu (L) 


mm ; Ik; Val; Met; 
Ala; Phe 


He 


Lys(lC) 


Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; He 


Leu 


Phe (F) 


Leu; Val; He; Ala; Tyr 


Leu 


Pro (P) 


Ala 


Ala 


Ser{S) 


Thr 


Thr 


nir(T) 


Ser 


Ser 


Trp(W) 


Tyr; Phe 


Tyr 


Tyr(T) 


Trp; Phe; Thr; Ser 


Phe 


Val (V) 


He; Leu; Met; Phe; Ala; 


Leu 
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&*>(Diax #V'<-7'?)t<D*m<Dyy ^v/wt^-vsr&^-rsr turns* 

K-©;/!J 3^ffc«Mfe©ftiPtt:, -o£t±©N*f^ffl^5 avvWfcgB&tf 3 ^* 

n £ K «t o -cMEfcfxfc 5 r t fc-ct 5 (og^l^y 3 v/WbSMt)o 
■BfcfcK, »*L-<ti, DNAi/^K-©Hiaot, wk, FjfMwr?/^ 

5DNA w^fe&Jt £ ft/fciSXJC&v $ *5 r. i: tiot, ^ p tAs? 
7Ky-<y^K(cS-a-$*5r:t-efc§ 0 mb^St-ov^Tfi, 1 9 8 7^9 

j? 1 1 awtfDmmmt&mms 7/0 533 0-^, tsxuAp 1 i n twr i 

ston, CRC Crit. Rev. Biochem. pp. 259-306 

(19 8 1) fcfs*£;h/r^5. ^n^^-{r#£^3$jMb*»#©ffi 

K^r, *H#fF^4, 640, 8 3 5t;f4, 496, 6 8 9 ; il 4 , 30 
1, 144^;|4, 6 7 0, 4 1 7^;|4, 7 9 1, 1 9 2 ; & ±U?H 4 
,1 7 9, 3 3 7#tftV^TH**nTV^5*«feT?, #5a^n/^!J 
3-/K *P^BtVy?53-/K ^tciZXV **i/7;v*uyft£\ £££ 



3. *a©6«Srto-^xn-7^-^-O^S. 

ic: yft, =, is/vjk-f 5 fc tib <d W x. «, ^ 5 3 vvWt: * v ^ 5 K# K ^ 4 v 
Sr&tr^'r v -r/vf-r-oWrSft if) , tt&SrfMWBcosa'** $-tm^.b* 

*-jKy-5^K, Jszupy-t^K, *»©»(# y ^yf- *s±ut 

DNAfcioTro^Wf&SrTBKte&i-*. b*»U S&-# !J h\ »ZUK 
y^t^K, *5iu;*a»e«^y^^K (^fnv^o^) gij 

WET?* 5, 

y ADNA) ft, SfeftS^Pi-sy^ (DNAiftS) ft 
jtf y ^7°f- KtcBte Lfc*° 'J F t LTfF*f 3 H i #T?t So -jRWfc, 



«\ T/v*!)*^??^ ^->y^~ *? s ipp, sfctt^^tt^^T 1 
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-fir^. (S a c c h a r omy c e s) (K 1 u y v e r 

omy c e s) a H^-©3fe*ffi?iJ, m#t-o^Ttl, 199 1^4^2 3 9^1 
»*S#f?H5, 0 10, 1 8 2^fH«£*l/CV^). ^fcli*tt*^7 7 ^ 
-ifcO^gBM, C. 7VHf# (C. albicans) CD^/VaT? 7- 
if»5fe*BBM(l 9 9 0^4^ 4 S^HBc0Kffl#fF»3 6 2,1 7 9^0, 

,19 9 o¥i 1^15 BJSfxroHIBHW^HJSQO/l 3 6 4 6^i;:fB«£ix 

r v > 5 ^ ificio xw&t 5 r. a* -e # s 0 p*?L»)«misaT^a * * 5 

Kf, -Y^tfaK-e, rftfero*H-&t h#BJfii6»e>^»$-Br5E?iJ)-e+^-eS>5*s 

mm^t 9 - 1 * n - = > ^ * * - 1 , -ojji _hw^ff ^fcit^Ms © * -e 

^-IC&^TB:, rcolE^iJH, #^»^fef*DNAi:i±3tS:ir, 

/7^5KpBR3 2 2fflSSM^Il l5iA,if'»^yA^t4a('ii^- 
£ (SV40, #ytf-"V, 7r/WW, VSV, SfcliBPV) (±, PffL 



©^«B*fctt-to«l©**K:»i-S«gi:tt*#-^-r«^^^, (b) Sit 
S*tt^a«r*5^^^, (c) Wx.\Z, '**S7*m (Bacilli 

) ©D-ry^v-yir^-ifSr^-K-fSMe^oi^li, fiMSEl 

(Southern^, J.Molec. Appl. Genet. 1:327(1 
9 8 2)), -7^3 7i;-;l/i(Mu lligant, Science 209 
: 1 4 2 2(1 9 8 0)), *fcf±/^ ^T3-=7^ W(S ugden^ Mo 1. C 
ell. Biol. 5:410-413(1985)) fc V ^ 5 IS&ltfSffl l/ N ?jH5„ 

JilE© 3 o©Mtt, ^ft^ft, G4i8iL<im^->y(^f->y(ge 

n e t i c i n)h Xg p t (W a 7 1 7 -/HI) . *fcfiW v-^ fc 

#ILft»Bia(c:i:oriiS/j;jlS-7-*-©fc5-ocoFJi±, DHFR, *fc 
"6-, jf&LT£#»ft5^53a^©Tfc, *ILi)t)«©^Kte 

fcDNA4>& ^l;©-^ d TA'^-r-as-e-* $ ft 5, - ©fit-if itg"5Tffift«e 
^©Mi-tt, ^^pft^y- i*5j;u«-2, »*L<(4, 
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*T, DHFR©S^ittfiSK'fc5^ h M/^t-h (Mtx) 

3 ftfg^EffiJl, UrlaubfcChasin, Proc. Natl. Acad 
.Sci.USA 77:4216 (198 0) iiiSfSiK^ Lfc^ot, ffK 

S3±u«iiJi$*fc^-Y-r=-x^A^^-ipm (cho) mia^»DHFR?gtt 

ATCC CCL6 2, C H O - K 1 ft if CDfi^ ft#± t t h MV^S - fc ^"C 

FRiSfccfci LTfc^ftWftWftfFSSl 1 7,0 6 0»)„ 

>-K3' -*^*h?^7*?-* (APH) ft^lft-r-^-^n-Kf 
5DNAlH^iJ!cJ:or^Ktem4fcH^B^Kte*$^fc|g±»]|S (Wfc. ft* 

G4 1 8ftif©T5/^y ^~>K^tt3lfeSMfe^-*-^*ti-SSaffl^J^ 

H4, 9 6 5, 1 9 9 -§-##,<, 
»©©«f-CM^Sfc«)©igaftSfeffiilfi^-t4» FY R p 7© 

t r p latfi^&So (StinchcombPj, Nature 2 
82 : 3 9(1 9 7 9);Kingsmanf), Gene 7 : 141(1979) 
; £fcJi, Tschemperf), Gene 10: 157(1980) )„ tr 

TCC 44076, *fcf4PEP4-liC»i-5Sa^-*-^ft#t-^- 5 (j 
ones, Genetics 85:12(197 7)). IKHI±^Al:t r 

p lgmsrtlciot, hy^h7r>-ftb-eJim$*5ri:ic:j;oT, 
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Bmmm&%&ft^%tz&(D^mtmMtfm&£tiz>, mm^. Leu- 2^ 

iSttt (ATCC 2 0, 6 2 2*fc{i3 8, 6 2 6 ) (4, L e u 2 M^Sr 

^^7^ $ KpKD 1 t^T'^5 0 Bianchib 

, Cu r r. Genet 12:185(198 7), ^li*^ ffiMiLViy* 
^>^©;fcfi^©;fc*©3&a*aHS££*tfc. Van den Berg. B 
io /Technology 8 : 1 35(1 990). ^/W^n-r^f-ir^S© 

■^/v^-^if-m^ff-hm^znr^^iF 1 e e r e?, b i o/t e c h 

nology 9:968 -9 75 (1 99 1))„ 

Tl7? h^C/Dt-^-KCha ngfb, Nature 275:615( 
1 9 7 8); *Jit)!Go eddelb, Nature 281:544(1979 
)), 7^*11*^77^-*, r-U^r-^rV (trp) :/p*r-*-?S(Go 
eddelfc, Nucleic Acids Res., 8:4057(1980 
K *SitfflWtiflWT*3 6, 7 7 6-H), *S.fctf, tac^D^-Zii:'^ 
yij K7n*-^- (deBoerfj, Proc. Natl. Acad. Sc 
i.USA 80:21-25(1983)) tfS^ftSo L/^U MM<V^tlS^ 

*5:im5(Siebenlist^ Cell 2 0 
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: 2 6 9 (1 9 8 0)), llCittHtSfcfeO/n^^-ft, 

. D.) eJUfc^A/T?^*. 

:/n^-y-©gBMf±, X«£feT*&e>;ft,T^5 0 ^BWi^-r^T©K«^% 
MHS^a^ <E9ll»l^*»bj|9 2 5!6»e>3 0ift*Ji«lcfc5AT{!:«f««*«f 

^oT^5Sy©IEMi{4CXCAATffi^fo£, fcfL> X£ffitcD^W2f- 
^KT&5„ ?&if©M££»»fi^cD3' *fflt-», a—T^ MEMOS' * 
ffilC^y Ax-^^#JPl-5fc*»v-^/kbL.V^AATAAAga^J^fe5„ ^ 

^PtPy|^f-trWP^-(Hitzeraan^ J. Biol. C 
hem. 255:2073 (1 98 0)), SfcSi, my 7— if, y 1) t/VT/Vf 
tK-3-yyS7tKn^t-^ ^y^_- if, lf;Hfyi^;>JlfJry 
y-if, 2K^*7;P^ 1f\ ^V3-X-6-!Jy^y^7-^ 3- 

^^^yyiA^-f, tvurygg^i— if, M)^!)yf^y^7-f 

, *^*^3-^y^ ? - If, fci^^Vadrf- iffti\ 
*©:/n^-y- (He s s ^ J. Adv. Enzyme. Reg. 7:14 
9 (1 9 6 8);U±(I, Hoi land, Biochemistry 17:4 
9 0 0 (1 9 7 8)) m^tl^o 

tSU©f(J^*fcoR»ft|^n*-^-{i:, 7A<3-A^t KP^t- if 2, -f y 

^y, ^yt;vr;vft K-3-5 vift Kn^t- *si^ 
x3s&v# , 7f h-xmmcm$-i-?>&m<Dzfv*:-?-m®-?h?><, g#©-e© 

%mzM^Z<D\Z.mi>1t-<9fi-i:7B*—fi—\£O^Xn. Hi t z ema n 
fe, BCfflWfF*7 3, 6 5 7 A^-CSbKRHSnrv^. Sfc, BH5:©:ni>vs 
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2 1 1, 5 0 4f), TxV^/V^Tx/^-f/W^&ifh If p — 

jfclM/I';*, *5£U\ l)ot^tL<Bv-57yW^40 (SV4 0) * 

s V4 o ^/^©iWfciu^^wr/P^-^-fi, iP^coiv^ tt-, s 
V4 0^;v^ ©*SIB h Utt s v 4 o ©jpgg#* 7 ? y V t lt# fen 

5„ Fiersfe, Nature 2 7 3 : 1 1 3 (1 9 7 8) ; Mu 1 1 i g a 
niBerg, Science 209:1422-1427 (1980) ; P 
avlakisfe, Proc. Natl. Acad. Sci. USA 78:7 
398-7402(1981 ) 0 t MM h- ^ * 'p iM ;VXtfffl/ot-^-[i 
, Hi nd I I I EMVmmyjrt^hkLXfttbin&o Gr e 

enawayfe. Gene 18 : 355-360(1982 )„ 9i//^P-v 
W/^^^-tbtffll>t i$?LiJj%cmi^cD^DNA£^£*S/c 
#>COm$%:m¥ff?B 4 , 4 1 9, 4 4 -©^g^bfc 
*H#fF^4, 6 0 1, 9 7 8^tie«$tLTV^ 0 M-f>^ 

Nature 295:503-508(1982); 

NAWr!?^)MJfa(C43(t5^KoV^», Reyes £>, Nature 29 
7:598-601(1982);t h^y?-7iB>^ 1 fcfcT (Dl&%frv V X 
«i^f-=¥«}-fcft5IS?I^O^T«Ca n aanitBerg, Proc 
. Natl. Acad. Sci. USA 79:5166-5170(1982) 
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7.?~$mmi&. HeLaMfi, *3 J; I H- 3 T 3 MStrfctt £ , ffl 

W©CATga?iJ©3l§S(coVvr{4Go 



rma nf>, Proc. Natl. Acad. Sci. USA 79:6777 
-6 7 8 1 (1 9 8 2) fc#fiB„ 
il^ft^iaS^ ^fBTA^-r-Mta- Kt5DNAOK?ft, "* 

??—<DWc3L^>y—wm £#A-r 5 r t \c ± o t sii-r 5 c t a* ± < & 5 

(La i mi n s Proc. Natl. Acad. Sci. USA 78: 
9 9 3 (1 9 8 1)), 3' « (Lusky?), Mo 1. Cell. Bio. 3 : 
1 1 0 8 (1 9 8 3)) 4 -y hn^(DfH^(B anerj Cell 33: 

7 2 9 (1 9 8 3)), *5j;tf, ^—f A V^E^J*0Dfc<O<Ot> (Osborne 
f>, Mo 1. Cell. Bio. 4:1293(1984)) CfeB-O^ot^S 

ffiffl zti&o m t Lxit, vatmj&jtta&ftw (ioo-270b P ) tfess 

^-ICOV^Tf* (Yanivb, Nature 297: 17-18 (198 2) 

5' «a»3' «©*Mfcj*A1-4 «t<it 7n*-*-o 
5' *©33#:(r#ffi1-5 0 

»», as, a*, witto, t k *fctt-t©fli©#iipijia 

WODNASftttcDNAOB' «, H^iaoTli3' ttlfc:ifcS#»iRtWc 
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, ?>fy-*/3^**IV^ 1 MtK12if2 94 (ATCC 3 1, 

4 4 6) fcJ&SiE&L-C, T>h°vy^»tt*fciixh9^^^yy»tt^io 

5 KSrHKLT, ftfiJPS^ilMfbtioT^WL, *3«ttf/4fcB:. Me s s i n 

Nucleic Acids Res., 9:309(1981) cD7j}£ 
.JfcttMaxam^Methods in Enzymology 65: 
4 9 9 (1 9 8 0) <D#fe£<£oTE?IJ&S£tTft5o 

Sambtookf,, Jiffi, pp. 16. 17-16. 22 t ®^&5§|S 
<<9?-b It^ttlfaSr^ tr-il««a5fiK: ±ot, * a y ^ § ftfc D N A \z 

SlL/c, :©iC*S, JSitWgiiflJjajroV^TIi, Ge t h i n g 

fc. Nature 2 9 3 : 6 2 0-6 2 5 (1 9 8 1) ; Ma n t e i Na 
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ture 281:40-46(1979); K#l#fF® 117, 0 6 0^;j5i 

ummmmi 17,05 s^ctmtstir^z* mM»<otmmifo-?^v 

•7^-t*a$*50ttCSSo^5^* KB. P RK5 (gfcfNWff&a 
0 7, 2 4 7f) tf:lipSV16B (1 9 9 1^6J3 1 3 BffTfflPCT 



H§S#fT^B3<f 9 l/0 8 2 9 1f) 

T?#5 0 «*.«, Tfy W^E I A-|:ioTfft(B»Silfc2 9 3 t hK 

Ste^-rS- i:^T-^5 0 CDM8<l:£;£fc-f2>-'<^-£rffl^T, DEAE- 
h 7 i o r c o s IWBSrif 5 r t ^tgr 5 ( A r uffo 

P>, Cell 61 : 1303-1313(1990); *5±tK Z e t t m e i 
ssl^ DNA Cell Biol. (U S) 9 : 3 4 7 - 3 5 3 ( 1 9 9 0) 

)„ ±0**©*y^Kaj&gfte>{i, m^mm^^mmnmk^tc 

VKYvWm.^?**"* (DHFR) Sra- Ki"59J0^9^5 K 
®#£T-C\ ^W=-X^A**-0P& (CHO) ISJ^CO^iC^Atr, G4 
1 8K*H-5®fi:ttftfif-#i-5^fcas-Ct5. G4 1 8(Cl£fttfeD^n-yi^ 
«HtCj;o-C^1-5it!iS-et5o Z.tlb<t>9u — y$;, DHFRC-fyttf 

?g±»fi^j;oTg#t$tLJ;9 (Ga s c o i g n e ±B ; fcit^Ma r t 



in^ J. Virol. 6 7 : 3 5 6 1-3 5 6 8(1 9 9 3)). 
X\ MxJf, J3Ift«^-fc5, *fl§M (E. coll) ftif©^v^!) 



^TH(E scherichia), aii^n/^ *HS(E n t e r o b a c t 
e r), x;H?^-7I(E r w i n i a), £ 1/^77<K 1 e b s i e 1 1 a 
), /Pf^KPr o t eus), Mx.fi, (Sa lmone 

11a typhimuri urn) ft if «Di>vHr* 5JS ( S a 1 m o n e 1 1 a ) 
>li (Serratia ma r c e s c a n s) ft if ©t7T 4 TJB (S e 
r r a t 1 a), *iJ;U^5IKSh i ge 1 1 a), ftib0ir, (B. 
s u b t 1 1 i s) *5it>'B. })>r~-7*>V** (B. licheniform 
is) (fl|;ifi, 1 9 8 9^4)3 120&|fflDD 2 6 6, 7 1 0 fffl^^ilt 
l^B. 'J ^7*^5^4 1 P)ftif<D/^^7^JS, ftjgtt (P. aerug 
i n o s a) ftif©Va— K^-^ll, *5<t^ h W-f-fe^JS (S t r e 
p t omy c e s) ftifC&5 0 LVvfclMf* P-s^fc^O-ott** 
12 94 (ATCC 3 1, 4 4 6 ) T"fc 5 ff\ ^©ffi, *fll«B , *B§0X 1 
7 7 6 (ATCC 3 1, 5 3 7), So itfMfW3 1 1 0 (ATCC 2 7, 
3 2 5) *£©tf«cfcSLtV3. Z.tlh<Dmt±* m*(Dtc#><Dh<VTh v ). ffl 
K©fc&©t>©T-fiftV\ IftW3 1 1 Ofi, »^X.DNAS^©^H©fc:fe© 
-jR«jft«±m*T?*>5fciE>, r©M«fi, »lc»4LV^, *fcf±?&^©« 
flc-e&S. »SL<li, It^SHUfitt, */M:©^w^H^)B»**^»-r5t> 
©-CfcttfttffcfofcK Mx.fi, W3 1 1 Oft^L-T^y^l^rn-Kt 
5*fe?-fc»e«iaEJIft*t**5^ fc*ST?t<5. ^© «fc 5 fcft£©Hfc LT, 
*»iW3 110O2 7C7*4W5J)5. 2 7 C 7 ©^ftSfc^Mf*, to 
nAAptr3 phoAAE15 A(argF-lac) 169 ompT 
AdegP41ka n r T?fe5 0 2 7 C 7«fi, 1991^10^300 (C, A 
TCC#f5 5, 2 4 4 tLT, U * V^-f r/jtM^Y-a i^a 
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%£tv± 0 3;/tJ4, 1 9 9 0^8^ 7 B^(D*H#fFJS4, 9 4 6, 7 8 3^ 

vS^fcfc-C**. Sfctt, Mx.fi, PCR, Hfcfi, 9J©«H©*y t« 



5„ f-S/*t3-7^-fe^ • -felxtf->T^(S accharomyces cere 
v i s i a eh •fftfr*>-«!!«Jfc^#eas, T£*^£*rtg±i&£i»©* 

(Schizosaccharomyces pombe) (BeachtNu 
r s e. Nature 290 : 140(1981); 1985^5^2 Bffl© 
BWHWfPiBl 3 9, 3 8 35); ^^-<P-^i?Xf|»^ (*H«FfT£4, 
9 4 3, 5 2 9^; F 1 e e r ?)> ±|S) T?, K. 7^X^*(K. I 

a c t i s) (MW9 8-8 C, CBS683, CBS4574;Louven 
courtb, J. B a c t e r i o 1 ., 737(1983)), K. 77^!)^ 

(K. f r a g i 1 e s) (ATCC 1 2, 4 2 4), K. zf/V-tf ]) 9 * (K. 
bulgaricus) (ATCC 16, 045), K. $J^7 (K. w 
icherami i) (ATCC 24, 178), K. V 4 4 (K. wa 1 
t i i) (ATCC 5 6,5 0 0), K. Kn77-f7M (K. d r o s o p 
hilarum) (ATCC 36, 906;Van den B e r g £>, _h 
IE), K. 7-^h^yy^(K. thermotolerans), *3<fctfK. 

(K. ma r x i a n u s) ft if ; tn (y a r r o w i 

a ) (RfflfflttSM 0 2, 2 2 65); fcT^T -/^Fyx (Pichia pa 
s t o r i s ) (gWflWffg 183, 0705:Sreekrishnaib, J 
. Basic Microbiol. 2 8 : 2 6 5-2 7 8 (1 9 8 8)) ; Ay 
v 5 ^! ; h V =*tvW • H'>7 (Trichoderma reesia) ( 
ft'Jfl#fF^2 4 4, 2 3 45); = =L-P*:j«5 -^7yf (Ne u r o s p o 
ra crassa) (Case??, Proc. Natl. Acad. Sci. 
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USA 76:5259-5263(1979)); -> 3 y^/ft^ • -> 
r>"^ (Shwanniomyces occidental i s) ?£b°<D 
*s^7~*~?4±xm(l 9 9 0¥10J331 B3£fT»Bfcffl#fFiS3 9 4, 5 3 
8#) ; *5±tf, s^-n^jK^JR, ^=^3 >>AI(P enicill 

i urn), h V ■RVyV'f&W, (Tolypocladi urn) &£f©*!|£0(l 
9 9 1 0 B«ff©H^#|f<^M^9 1/0 0 3 5 7#), ftbtfl:, 7* 

(A s p e r g i 1 1 u s) #»R 



«\ A. = K7 ^ (A. n i d u L a n s ) (B a 1 1 a n c e £>, B i o c 
hem. Biophys. Res. Commun. 1 1 2:2 8 4- 2 8 9 (1 
9 8 3);Ti lburnE), Gene 2 6 : 2 0 5- 2 2 1 (1 9 8 3) ; Y 
e 1 t o n 6), Proc. Natl. Acad. Sci. USA 81:147 
0- 1 4 7 4(1 9 8 4), ioitfA. (A. n i g e r) (Ke 1 1 y t 

Hy n e s, EMBO J. 4: 475-479(1985)) ft i\ -CD«# 

• y/V^/Vff (Spodoptera frugiperda) (^A), 
^ . T^zff- (A e d e s aegypti) (R), • TVl^tf^ 

(Aedes albopictus) OR), Fcy7^7'^7/^^ 
- (Drosophi la m e 1 a n o g a s t e r ) (S^a S^a <7/^K 
fciWAt^^-^ey (Bombyx mori) ft ^ffllfg^ft-tV^ M 

Luckow?,, Bio /Technology 6:47-55(19 
8 8 ) ; S e t 1 o w bM, l&Btt^ (Genetic Enginerri 
ng) ^8t±9, Millerb, pp. 2 7 7-2 7 9(/VfA^7^-7 
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i/yi!?mP lenum Publishing), 1 9 8 6^); fciTX Ma 
eda^, Nature 315:592-594 (1985) £r#M„ Mx.il 
, 7^F^77r •*57t = * (Autographa cal i fonic 
a) NPVOL-lfStt, fc'iW^NPV (Bomhyx mori N 

pv) ©Bm-5*4!f, rmmmmcD^^t^^ ;v^mifi-m\mm^m 

W/V-^i L-T, ^*eK^7 • 7;V=¥-</V^ (Spodoptera f 

r u g i p e r d a) MacD^W^t^V^ ^ i ^T'# 5„ 



n-v'/vf-7-DNASrft-o t t5f-f*f'F:LTfc-5T^D/^^7 i y ?A • y^7rv' 
(Ag r o b a c t e r i um t u m e f a c i e n s) 

•7;^-7-DNASr|gJ|,-r5o $^>{c, /^Jyi/^^-^^n^?-, *3i 

SE^J€rflJffl-r5 r tiS"Ct5o Depicker^ J. Mol. Appl. G 
en. 1 : 56 1(1 9 82), ftfc", T-DNA 7 8 0ffl3ff-<O±MW$ifrb 

2 1 B»fT©BfcW1#ffr1S3 2 1, 1 9 6^. 

|±( A c a d e m i c Press), KrusetPattersong, 
in 31 (Tissue Culture) (1 9 7 3)). *-ffi^HffL»)^»f&^0 
mUkomt*.. S V 4 0 1^»(E«Silftt/VSiC V l *«(CO S - 7, AT 
CC CRL 1 6 5 1) ; fc MffiH»*iR(2 9 3, »»«*-ClS»[$ 
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"&Z>tz.MCi-/?X2—^y 1 >?£htz2 9 3*WflS, Graham*^ J. Gen. 
Virol. 36:59(197 7)); #^A^^-WJilffllS(BHK, ATCC 
CCL 1 0) ; 5 L W--X/^^-#FiyfflflS/-DHFR (CHG\ U 
rlaubiChasin, Proc. Natl. Acad. Sci. USA 
77:4216(1980)); -?<y^±/Uh 9i I fi(TM4 1 Mather, B i 
ol. Repod. 23:243-251(198 0)); fvVWlifMS ( C V 1 
ATCC CCL 70) ;77!JA5F!)f;VffliIM(VERO-76 1 A 
TCC CRL- 1 5 8 7) ; t h^'g'S$l5if>»(HELA, ATCC CC 
L 2) ;^^ffI«a(MDCK, ATC 



C CCL 3 4);^y77C-7yHFI«lS(BRL 3 A, ATCC C 
RL 1 4 4 2) ; fc h- MMS (W 138, ATCC CCL 7 5 ) ; t r-JffBl 
lHIS(Hep G2, HB 8 0 6 5) ; -^XfL^XMMT 0 6 0 5 6 2, 
ATCC CCL 5 1) ; TR I»(Ma therb. Annals N. Y 
. Acad. Sci. 383:44-68(1982)); MR C 5 MS ; FS 4 
»fi;^ifft|-^F-7i (Hep G2) fW„ 

^±M£*3P7iro±fai§Sl^ u-^y^f^ * -trio 

KIE*&f?fc5<, Sambrootfi, ±IB<0 1 . 8 2 «-CftH ZtlX^Z X 5 

JJSi^LT, Sfli*^!?AftfflV^fc»/l'V!j'A«ia, SfcrfcnV* hnaKV- 
i'a ^£fflV>5„ Shaw^ Gene 2 3 : 3 1 5 ( 1 9 8 3)> ^it/l 9 
8 9¥6fl2 9 B?BffroBB8Wf ! F&l?HfS8 9/0 5 8 5 9-§-|c|S«$ttTV^5 i 

JSSr^«<E*r5fc»{cfflv>5. 1 9 9 M 1 0 HIStfoSISWfF 

<k9BJ£9 1/0 0 3 5 8^c!S*3*iT^5.fc5fc:Ut\ jg*8c£ffl^T, 
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^<D£??mmm$:h±t£^m%WimMmc~O^X\'Z, G r a h amfc v a n 
der Eb, Virology 5 2:4 56-4 5 7 (1 9 7 8) ffljyi 

9 8 3^8M 1 6 B IStf »iRB#fF^ 4 , 3 9 9, 2 1 6ft»^ Axe 1 
^fB3£LTV^„ S#«-»^Sem(4, -jRWKfi, Van Solingen 
J . Bact. 130:946(1977), dSit^H siao?), Proc 
. Natl. Acad. Sci. USA 76:3829 (1979) CO^t 
LfcaSoTfrfaHS. DNA£ftflftcD^«A^6:/c&li, ^©W^n-f I' 



fcfeC^^SWM^TB, Keownf), Methods in En 
zymology(1989), Ke ownb, Methods in Enzy 
mology 185:527-537(1990), fcitfMa n s o u r e>, 
Nature 336:348-352 (1988) 

lot, aaft»«"«s«i-5. 

£4fc«*T?«aM-5 5. 1&i*IJ6fc««i-6fcl4, Ham' s F 

10(->^Vtt(S i gma)), tM-HtttflMEM), v^Vft), RPMI- 

1 640(^-7fi) < *5it>*^-<y3»^E-r-7VH#Jij((DMEM), S/^ 

BgL-T^r{Cff.^iA*^5, HamirWa 1 lace, Meth. Enz. 58 
: 4 4 (1 9 7 9), BariesiSato, Anal, Biochem. 10 

2 : 2 5 5(1 9 8 0), *S#fFf4, 7 6 7, 7 0 4#;f4, 6 5 7, 8 6 
6-^;^4, 9 2 7, 7 6 2^r ; Sfcti, |? 4 , 5 6 0, 6 5 5# ; Ig#fF& 
FII9 0/0 3 4 3 0^; HB£«ff ! i : &IMS& 8 7/0 0 1 9 5^; #B«Ft?f&4, 
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7 9 1, 1 9 2t; fciUvKHWfF (U. S. Patent Re.) $30, 
9 8 5-S§- ; *fc(4, *S#fF3?5, 12 2, 4 6 9 ^|Bft$^^T^^5^SJfi»V^ 



/K JSit/HBSWftWKoV-CH:, IRL7'l/X?i(IRL Press), 19 
9 1^ M. Bu t 1 e ri, mfLWimmi&O'U ? S v V- ; 
(M a mm alian Cell B i o t echno 1 ogy : a Prac 
tical Approach) fc#;tah/t^5o 

«*«»6HI«irS!iS, i^i/^tMLt, E«££$*i,fcif tl^ ItiSUS 
ttffl (fl:Tii ton-X 10 0) £ffi^T^b#»-f 5 - t 3. 
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> IftSI^-*-*>K ABX (B a k e r b o n d ABX) ttJI (J. 
T. Baker, = zl~ i?^ — 7 4 V h i 1 1 i p s b 

urg)) 1)K «»-r5fcfttWffir&?>„ iCDffil^ -f^S£»*9^ICJ:S 

(#y^/^fy^7Maia5^P7F^'77^- ^vF7^a 



sds-page. joitWBESttlS^^^^^WffiaiSWfc. 

A©S^tti4, ^f^7t'ffi^W:M^D7'yVFc K*>f 1^©«B*S iW 

4©H«fc»-JV^-C, ^##H^^iftiS[i-5i«t/55-et5(L i n dma r k 
£>, J. Immunol. Meth. 6 2 : 1 -1 3(1 9 8 3)). vi)7ffl7 
-f y^^/Wf^tit h y 3 (Gu s s EM BO J. 5:1567-1 
5 7 5(1 9 8 6))Ktt, 7n^ VGflSfSStStin^o tHntty#>K^S 

PSfJ$tifc#?Ltt^'7^b'-X (control ledpore 

glass) ^fcti^y (^u^tr^) ^yfyo±5/il««6f]|^L 

rr#5 0 7'P7 1 'fyAJfdiG77-f-f-f-*7Al;M#*8^?:^$ 
F c K*-f y«5ttttioT^Si»CftS*jl5. 

^atr-f vzj ^tioTiitTEa. -j&wtui, ifcE&y#vF^3i«£;n, 
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^tt, SttpH (3. 0 j&^ftEUO T\ 4fcf±, h a £V 

? why?? 4 -xsk ±ot, > 9 5 c -^-mum^^m 



S^iSrioT, gttt-yvWAy h^yiiiot, M»©J»« : «>g£fIft 

tt5iii s tffc(Burrows, F. J. tThorpe, P. E. (19 
93)Proc. Natl. Acad. Sci. USA 90:8996-90 
00), Jt-ft^-YAy h^>>"£M*IM&^<7>%<Dt£^SSiJ<7M A/ Y**y 

F. J. irThorpe, P. E. (1 9 9 3) ±© 0 ftjft, rfi«r£tf=0tfl£ 

aBSSftiCS^ttftilftffiftflSiBrLfctHuang, X?,, (199 7 
) Science 275:547-550 )„ £ rSWMttv'T -l?T-f 

^/>MMia^$*Sr tlC^Lfc (Zhu, Z. (1 9 9 6) Bio/ 

Technology 14:192-196; *3 ±t5H o 1 1 i g e r , P . 
(1996) Protein. Engin. 9 : 2 9 9-3 0 5). 
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mmu xtzte^fem (^^>h y(Dmmm¥(R e m i n g 1 0 n • s p 

harmaceutical Science), f 16E Osol, A. M( 

1 9 8 0)) bM&LX, ^ft»bfcH^*fcH:*»«©^-Cfit#1-5fc» 

ft^j ; ffi^fi (» i ommmm) k ; awt/vt^ i?y^>\ 

Sfctt&a^p^y ^ftifcD^^yjf ; *°y tr^/vtr n y Ki"* 
y^„.^y^^ 9fi,9%v, 7X'<y*?ls, TA*#=-^ SfcttUVi'fcJ* 
or?yf -«;*Ul>\ ^a-*, ^yy^, Sfcttf*** 

fyy/^-fflMftft; EDTA&i'cD^-MlrfPJ ; r--/K £fciiy 
/Hf ; h y ?A4if©ifcfc^i-5#>r*i' ; S3 J; 

tf/Sfctt, F-f^(Twe e n), /^-^^ (P 1 u r o n i c s) S 



fcttaKya^H^JJa-A- (PEG) ft^©#jBffitt»JSr^-CV^5 e 
^(Remington' s Pharmaceutical Science) 
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T^5SK«r£tr 0 Langerb, J. Biomed.M 

ater. Res. 15:167-277(1981), JSitfL a n g e r , C 
hem. Tech. 12:98-105 (1982) \£%M£tlX\/*?>tfy^X 
x/K t KP^(«itf, #J (2-t Knt'/xf A--^^^ !) * 
fcfStfy (^VT/V^-ZV), #1) 7^K(*H#fFlg3, 7 7 3, 9 1 9# 
> ^'l«5 8, 4 8 1*), L-^V^^itfV-^^W-L-i?' 



,1^ 5 a*!)v- (Sidman^ Biopolymers 22:5 

47-556(198 3)), ^«if uy-^;«(La n g e r £>, ± 
IS), ftSS^oyf/lfyh (Lupron Depot) ©£5&#fl?tt 

DDM^iSM^a^?^), *J±tW?3-D- (-) -3-fcKc 
df-S^M (BWNWfFJISl 3 3, 9 8 8f) ftffaSfcS. 

mitmcn^Lx, 3 7°cxumm^ti6^, m^-rz^mMLx, 
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fel©^ : »H#fF^3, 218, 121^-iEpsteinf), Proc. N 
a t 1 . Acad. Sci. USA 8 2 : 3 6 8 8 - 3 6 9 2 (1 9 8 5) ; H 
wangP), Proc. Natl. Acad. Sci. USA7 7 : 4 0 3 0- 
4 0 3 4 (1 9 8 0) -.mmmffHB 2, 3 2 2 % ; RfflttftfB 3 6 , 6 7 6^; 
©C>H#ff ^ 8 8, 0 4 6^; g>C#l#fFSB 1 4 3, 949f ; RfflflMRffi 142, 
6 4 1^ ; H*H#fFffiHB8 3- 1 1 8 0 0 8^-;*H#fFJg4, 4 8 5, 0 
4 5%38£V%4, 5 4 4, 5 4 5^ ; iWCMUfFi 1 0 2, 3 2 4^K 

-A) ^-7^7Mt\ If^|i!j3 0mol. o/„a HS< 
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fcv/Vfv-, doiW\ -f y (HRP), 



iims. #!lx.f4\ #>m^ig&Sl$#f4, 3 h, 14 c, 32 P, 35 s, ^tzii 125 
-if (hrp) fcifroiMi-es>5 5o 

*SV^-Cgtftl©*«feftfflV^5Ili:*S-C#5*S, *0>J:5*#ifcfcHU Hunter 
6), Nature 1 4 4 : 9 4 5 (1 9 6 2) ; D a v i d ^ Biochem 
istry 1 3: 1 0 1 4 (1 9 7 4) ; P a i nf>, J. Immunol.M 
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eth. 40:219(1981); 33 ill, Nygen, J.Histoche 
m. and Cytochem. 30:407 (198 2) IZ-WMZtlX^^jj 

5„ Zola, Ti—T/VfcW. : SfTs^r/KMo n o c 1 o n a 1 A 

ntibodies:A Manual of Techniques), pp 
. 1 4 7-1 5 8 (CRC7"^{t (CRC Press, Inc., 1987 

) 

M-a-m-sr mu, m bn±m<D^T n ^a^-^ <Dm&*t> Cot, 



, 09*.tf, *S#lrJg4, 3 7 6, 1 10^«r#H8. -^n^,v^-gfr©Jg 
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fM K-f" 5 * ® t © r* it jS v \ 

*Hill^»^!:*s^^r§lfflSi^rv^5fllff«», #fi\ fciiWfPHWtt, Jita©fc 
© % TIB® t © fc-f^T asg*H& Ltrr m-5„ 

Fc-^BsAb (iaic)sr5si3ti-s*^*jifit-t-s. ^oifwtc*sv^T, a 

H 3£l£frLfc 0 rtllt a&aftKtKRidgwayb, _hlE (1996) ) ^ H }£fB<ft L 

W*©iftm^#Jlttffl «WftS^©P8««Btt5 (H1A-1C 

) 0 ^CM^jfofcftfrtt, #ftK:*tfct h s cF vy^T-yV-Zmm-t 
5r t^ioT^{Ci>fiSnfc(Vaughan ) T.J. fe, (1996)_hflB) 0 
HMMl : ^?l^^-©^fH(protuberance-into-cavity)^-xn-e;V5 L -?— 



Chamowt, J. Imminol. 153:4268(1994) (C J; <9 5fcf-fB*c£tWc: fc hffi-CD3/ 
CD 4- I gG*^ 5WOC H 3#ffl(i, mUX'^tc^u^sV^— <D^— 

t MLJft#:-&g8tt#H^-^ 7 (Ab/Ia)gi-CD3/CD4-IgG<D^SrW< *©flfefc«r 

=?%t\/Jrf-V%m^tzy-4 h-t§^^ft3S(Kunkelib, Methods Enzymol 
. 154:367(1987) t P. Carter, in Mutagenesis:a Practical Approach, M. J. McPhers 
on,Ed.,IRL Press, Oxford, UK, pp. 1-25(1991)) ic£ o "CCD 4-1 gGif-eflJ 
*U ^.O-^x^^^ I/^KBa^lJtC J; o -CUBE Lfc (Sanger 6>, Proc.Natl. 
Acad. Sci. USA 74:5463(1977)), &C9g3£#H8 
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in- C D 3 CD C i 3 . 


CD4-I gGG9Cn3 


T3«Y 


Y407T 


T366W 


Y407A 


F405A 


T394W 


Y407T 


T366Y 


T36$Y.F405A 


T394W:Y407T 


T366W:F405W 


T394S:Y407A 


F405W:Y4O7A 


T366W:T394S 



F405W I T394S 



mObZc mmit, MT3 6 6-©iSW^g«ii4, ««Y 4 O 7 K*rt- 
Ky^yt£iT3 6 6Y bZ<n-><—h1—Y'?4 y$><DY 4 0 7 T ^tlHtD^ 
*0>**!WW*3*L5. gftWU Kabat*#^v'^7 i A(Kabatfe, (1991)±flB)ft 



ft-CD 3gI(L) tfiflM^f^Shalabyib, J. Exp. Med. 175:217(1992) 
tRodrigesfc, Int. J. Cancer (_k!E)7:45(1992) ) £r a — KLTV^577 w "i ? * K 
i4, «Mt-!Bft£;fLfciI9 (ChamowP,, J. Immunol. 153:4268(1994)), 7r-J» 
5 K*=i— KLTV->5CD4-I g G^fls(BymPj, Nature 344667(1990)) £— ft 
t M^M4W*BJia, 2 9 3 S^M*#A(co-transfeeted) Lfc 0 #A^^tfc 
7r-i>^ KDNACD^ifiHJtL/c-TJ, S#3DNACDit^S4Ab/l a 
;*9©££*£*{tr5<fc5fc£*.fc. la :I«:«i>f y^y FDNA{15 
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fi g h~?^)<Dm-£(n-l:)my.T(Dm<9 : 8:1:3 ; 7:1:3 ; 6:1:3 ; 5:1:3 ; 4:1 
:3 ; 3:1:3 ; 1:0:0 ; 0:l:3 o 

^<D^Mm\i, SDS-PAGEi©l/-f-r>v'h^ MJ-^^-Y-^^ 
(-i6^W®Sfji-^^t u=iy% ^S&S(ProSep A, BioProcessing Ltd,UK)£r 
f^T77^r^«SLfc 0 ftHDNA&a^LSii3|l!««Sr, «HaSfWKflS 
£ft&^±5WB^f::o £0%CD^£{3, P VDFjgGiatsudaira, J. Biol. Ch 
em. 262: 10035 (1987) )t?0*^P yf^ ^fcfcT 5 /*«ga?J*€t ioT 
EE Ufc„ 

^7, IgGil a#^^— £®»0>$I'g*&£C5 (Charaowf,, J. Immun 
ol. 1534268 (1994) )„ fel^**^^ fc(4 I a a - F LTl/^SAD N 

7) s #<&2>„ I a : H : L»6 : 1 : 3 ©SAD N AJfrCfi, I a Jjv^^ 
(22. 5%) tlgG (23. 0%) ®«7 7 ^ ^> 3 > t *(£54. 5%0 A b / I a =^ 7 

ftaffiti *m>fc^fi«©? y^^^m^h^m^titcitm ■. 50% Ab/i 

a 3^7, 25% I a *^V-t— &tf25% I g G t £ < — SrTSo 
»£SC H 3£^*LT^5«U;:*fLT, Ab/Ia^^7lt S-CD3li 



t CD4-I gG IaiS. ttftlY4 0 7T^fiiT3 6 6Y|gfS^f 
f 5*»A#!i>e592%4-COJDt^-ClHli|X$ixfc. fcLiti^©tSS^7)5fift© 

v^©f^»ij£fr/c 0 vvfft^iowai&KMlE-tSwi&u;:, T 3 6 6 Y 

t5. Ab/I a/^7'yyKffl777'>3y[t ifiiSKAb T 3 6 6W 
, la Y4 0 7A)roW#OT-^>fXSr*Un-t5ri:tcj;o-r#EtlEH§iix5r 
ili4V\ S2©iii5i'<7(Ab F4 0 5A, IaT3 94W)tt > *t 
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¥4~?-\\rf-Z> I a T3 9 4W&jg£&#©^S§LfcVHHffl&*5fcft©8!A 

SlLfc^— ©»e^M^T(Ab T366Y : F405A, la T394W : Y407T) ©»•£•-£(:£ 
, Ab T 3 6 6Y, la Y 4 0 7 T^TJ^iidfiA b / I a W v K©£ 

T 3 6 6 Y t Y 4 0 7 T^Mft^Tkl <fc 5 #biXfcA b / I a^f^7®77^ 
f g^ii, !«Ufct5ffltfcfci9, «ADNAs©itt-*fClftl;:^MT*&ofc 
„ £ ibt^SfeLTV^Saii, mono S HR 5/5^7 9 A (Pharmacia, Piscataway, NJ) _h 
TM Or^&V PV^77-f- (20mM b 'J pH 8 . O^O-SOOmM N a C 1 ) 

[CioTAb/1 a*j*5A»fe*#KJfeS3ftfc. £fttt, A b i I a K>ffl*f» 

1 0©^&a(Sureshib, Methods Enzymol. 121 : 210(1990) ) fr>fe> 4 XIH 

5r t^^M^tbS(g|lA-lB) 0 T3 6 6fcY4 0 7*S^(^#*ixJ.Ol g 
GiOCaS K^-f>#ffi-Cffi©SS^i««{-ft#*ft5rt^e>. T 3 6 6 Y t 
Y4 0 7T»'<Tlt ffi©t h I g G T-f y^-f 7° (IgG 2 , IgG 3 Xi±IgG 4 © 
i 5 ^©^n^/v^-r-Sr^-rsfcfttrWffli: Stb5-C&6 5 0 



: ^TDv/ufY-roMWflffw^itt^x/wy^ K*t£-© 

a. c u 3mm-i>*^7j m&fvmnY 

3o©S?P£, /<-h"*— C„3 FTt-rvW©^^^^ K«f^-*fP*fcftO 
«*©-ir*|P]€1-5fcftt«fflLfc : i) CaMlt #4 L< ttSfcS?*-*' 
7^ K^*(r^m^tl5^^^«L-t^5(5.0^^6.8A)(Srinivasan, N. 
m, Int. J. Peptides Protein Res. 36: 147-155(1990)), 7. 6A*^©MWfi, £ 

SrtT-t- n t *s «t ^«ffi©S**it-e©Ji^©^e©^^tt^#Jt 

-fSr ir^rfF L/C (Deisenfofer, Biochemistry 20: 2361-2370 (1981) )„ ii) Ca 
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jg^-ii, 2o©c H 3 w^yJioSi^aiic&a^^s, no ^<on 

Sfiv^/K^ J; 5('fug#(tb^5(Srinivasan,N. &,±1B)„ 

B. ^.*/K7.f h*&&<D* ! 7Mko V^/vyj KS-a-fi, Insightll releas 
e 95.0(Biosym/MSI)SrfflV^ThumAb4D5-FviCO^^TlB*$^^fca^) (Rodngues b , 
Cancer Res. 55:63-70(1995)), b h I gG x F c (Deisenhofer, JifB) ^i^^x/V 

c. C„ 3 g&tt, ETFO^riM-y =r^^ KSrfflv^T 

, #€$|Sf4cO^^MfllS(Kunkelb, Methods Enzymol. 154. 367-382 (1987) ) |H J; 
oTfc FftL«-CD3iiXBCD4-I gG0C H 3 K^>T i"t>K*AUfc 



Y349C.5' CTCTTCCCGAGATGGGGGCAGGGTGCACACCTGTGG3' (SEQ. ID NO: 1) 

S354C, 5' CTCTTCCCGACATGGGGGCAG 3' (SEQ. ID NO: 2) 

E356C, 5' GGTCATCTCACACCGGGATGG 3' (SEQ. ID NO: 3) 

E357C, 5' CTTGGTCATACATTCACGGGATGG 3' (SEQ. ID NO: 4) 

L351C, 5* CTCTTCCCGAGATGGGGGACAGGTGTACAC 3 ' (SEQ. ID NO: 5) 

D399C, 5' GCCGTCGGAACACAGCACGGG 3' (SEQ. ID NO: 6) 

K392C, 5' CTGGGAGTCTAGAACGGGAGGCGTGGTACAGTAGTTGTT3' (SEQ. ID NO: 7) 
T394C, 5' GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3' (SEQ. ID NO: 8) 
V397C. 5' OTCGGAGTCTAGACAGGGAGG 3' (SEQ ID NO: 9) 
D399S, 5' GCCGTCGGAGCTCAGCACGGG 3' (SEQ. ID NO: 10) 
K392S, Y GGGAGGCGTGGTGCTGTAGTTGTT3* (SEQ. ID NO: II) 

C231S:C234S 5'GTTCAGGTGCTGGGCTCGGTGGGCTTGTGTGAGTTTTG 3 ' (SEQ. ID NO: 12) 

/^SSt#^-(Kabatb, _hfB(1991)(OE u#-S§"#^^^-A) 

(CioTS^tb5„ MMW-te, ->—-^^—ifversion2.0(United States Biochem 
icals, Cleveland, OH) SM^i)*??**^?. 9 Kffi^JftS (Sanger £>, _k|E( 

1977))(rioT?«fjELfc 0 

ft ; vl-v6, ^4)}4, Ab/IaW^pyK, ^-CD3/CD4-IgG(Chamowib, _k 
fS(1994))©ffMSr*<^W^M*3^T*»^ttfc«Lfc 0 CD 4- I gGl 
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LT^5iiSiJ©7 P 7^5 Kfc-J&fc, 2 9 3 SftJja^l-ft^Abfco ^TPW 

$>3j6H©Ia : Hfi : L«DNAitT'#A-T5^i:!- 
ftLfc„ Ab/Ia^rn^?-, I g GM I a ~f 
K«fyor-fyAT7^r^ — filMU SDS-PAGEt Wf-f> 
v'M MJ-^^-r-^^CRidgwayt, ±IH(1996))^ iot/liLfc, 

^4C5„ U^U^^P,, ^;V7^ K-C n 3^S^f>©Ab/I a^TPy 

-f-v-ft, C„3 K^^^^coOT^/v^-^ KcD^[i-S:LT, 

•^7^KiaotSi^fc ( it^LftAb/Ia^T-Pi/Kfi, S 
DS-PAGEtCfcDS**^^ KC H 3*J|fl:*S«»**LfcaS, ty-^f^ 
yRyytfILf«C H 3 v£#ofc$mtSDS-PAGER:J; 
otli^M^-cifco -i?^/V7-f KC H 3^#:£$[:iiU Y349C/S354' C, Y349 
C/E356' C, Y349C/E35T' C, L351C/E354' C, T394C/E397' C, &tfl)399C/K392C t L 
fc 0 Bg— ©^#:(D399C/K392'C)ii, WM&fo<D S D S - P A G E ftWvlZ X 5SK 
£tLTf4S*M5Ab/I a/^^D y K©itX*^*K«JicifJP 
jim7 6%t5 2%)„ T5/»«£fc#-S-(Kabat?>,J:iB(1991)©E 
u A), ^W^CliT^yitaottLfc. C H 3©I1S 

ff$2©nf-^OfSlt ^MMtl^7 7->^^t„ C H 3©|| 



&&#K392S/D399' SifiW^M t Jt« UTS© Lfc A b/l aMiAb/l at 
^*ib^iM4©W#£^£fc SSK3 9 2tD3 9 9©£ifci^5 i 

®^/>7^ KC H 3«J|flCtt, 2 9 3 SjBfifK^V^TiK^f-fcBlSnCU"^ 
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-GO/-?-- feVx-v'STiiflnU ^?^»ft^i£f48 7%JfAfn^v-0 
/n°~ feyf- v ? SrOTLfc(^4 ; Ridgwayt., (1996)_h|B%#M)„ r;h,P>2o» 

^■ffiii, s*SMat*<Jv^T, ^n^^-^»»^»Jn-rs„ for 

co^^li^fe^rfco L 3 5 1 CXilT 3 9 4 C3ra-£i\ 2o»^T f /HbUfc 
S^*/V7W Kit, v^/V^-f KM^fny-fv- (L351C/S354'CtT394C/V397' 

9-v 1 6)(f>fc:BEBU ^7 1 ta^-7-©l|K*^«fbfc(*4) 0 ^TP^7 



-217- 



m4 































51 fc 1 


vl 


Y349C 


S354C 


54 1 4 


v2 


Y349C 


E356C 


55 ± 6 


v3 


Y349C 


E357C 


57 ± 4 


v4 


L351C 


E354C 




v5 


T394C 






v6 


D399C 






v7 






55 =U 


v8 


T366W 


T366S"L3 6 8 A ■ Y4 07V 


86.7 i 2.3 


v9 


T366W:D399C 


T366S:L368A:K392C'Y4D7V 


86.5 ±0.5 


vl 1 


S3S4C:T366W 


Y349C"T366S'L368A'Y407V 




vI2 


E356CT366W 


Y349C:T366S:L368A:Y407V 


94 ±2 


v!3 


E357CT366W 


Y34»C:T366S:L368A : Y407 V 


93±2 


vI4 


T3«6W:K392C 


T366S:D399C.L368A:Y407V 


92±1 


vl5 


Y349CT366W 


S354C:r366S:L368A:Y407V 


VO± 1 


vI6 


Y349C:T36«W 


E356C:T"366S:L368A: Y407Y 


95.5 ± 0.5 


v17 


Y349GT36CW 


E357C:T366S:L368A:Y407V 


91. 0± 1.0 
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J±, Ml 3ate^'III^^^{-Sl!-a-bfcC H 3»®2»^t' , -t*^m$tlS-< 
7°^ K7 9 y ?\Z.m& Lfc ( g D^f" K7 9 y ^, WfctfLasky, L. A. tDowben 
ko, DJ. (1984) DNA 323-29 ; &U$erman, P. W. h , (1985) Science 227:1490- 
1492) Pfcg^fK T366W(Ridgwayb, JifB(1996))SrffiV^ 0 ^M^mW<Dy^^ 
|loc„3 K^-f ^±©Pfcet*tiEv ^«afi©*KKftft:tc J; oTC n 
3©r©IB2©=itr-tftiiJ»Lfco *V^C, C n 3 n y-f -v-^ti 

C H 377H ^tV xzfv—ysf-fy U— ©1.1 x lO 5 ©^^-^, PC 

*©77^yHi, Sip«l*ftWSrfflVN-C(fl[B366, 368i:407^«^b1-5 

2^ib5 7?>-K©3I#[©iL Si^n-y077^i'a ^fi, -*lDN 
A<DTtfu—X f/^MMMM^ i5i> ^r^^tL 9 0 %, 6 0 %, 5 0 %RXt 1 

;W-*f»Lfc 0 IfWlfteHS^XL I-BLUE™«(Stratagene)S:S^ 

#^n->©>FK;>l 0 6 ^t-£, iiJR (panning) © 9 17 V KHSfc 9 fcfcffl L 

7 79yf*»»Oi, W&ftfcC n 3*JWm, SH^ftLfc^T^Vi? 

i407-CHS'J^^c o 6©J|*5T5/ll«)»*^ib*Ht, ll«0«l§*lfc, 
HfiS^ft:, T366S:L368A:Y407V£"£tf\ />& < 1 |> 2 gUMX iftib© 
7r-^Sfl^«V>-fnfc, ^fefcSHSiXfc^o^'V-, T366W/Y407'A(Rid 
gway, J.B.B. 6, (1996), ±fB) fc [I|-©Ba?lJ5r# L*V\ tC7r-J^Hl* 
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KpAKl 9 (Carter^, 1992) _hl^3— V$tl1tC H 3&Mft% 

7cJiM^P>3)*£-Srfco DEAE-fe77D^FF, A B x ^Resource 
PYF?77^-t±o TftM LfcT366S:L368A: Y407VgEM#|^ SDS-PAG 
EOfclC^-O^Kfc^H^jtfc. i©C n 3^lt IBI*©*l«T?iaJK 
Ufc 0 ««*Jf*lift*7V- «*#ffi£fc±oTH£L;fc!!P£3!C II 3, T366S:L 
368A : Y407V, T366W,fttJ s Y407A^ ; g#©5H L fCi:S*, flLfclOffcot 
B. 7r-> ;; 51Wbit--7 i n^V^-S£14o C h 3^p^?-oS£ 

n -r-£5Ei Lfz 0 C H 3-7r-y(: <£ 5 ^T- V^mStimT y±^f 

®K»£E^^y-^i-5fc*©#i££jifrf5„ 

n-/w<^*— , pRAl^btlSLfc, IWttt^ XL I -BLUE™*©:? r - 
>>5 10 9 pfu/ml M13K07©#£*T*50y g/ml# A^-~> y ^ i 10/i g/mlx h 

7f"-f * U >^-^#-T525ml LBJgStgEa-rSfcftl-^L.. 37°C-t?-8fe^ 
Vdf^^— >3 >Lfc„ ^»MSHiS-L^«(6000g, 10ih 4°C)iiioT-<W 
yMtlL-fco 7r-^lt 5ml (020% (w/v) PEG, 2. 5M Na C 1 liio "ttfc 
JSLS'L^fK^OOOg, 10#\ 4 c C)©«^±ff^io[H]J|X£t^ lml ©PBS* 
l-ffs^£*/c„ PBS *0-6M©^'T=v ; y^l80/i u 1 7r-^3Wl 

fc&nxikti,, 5.o^MtsiJ~25°c-e-r v^^-v-a yit #7r-i?t^ 

A-OTU 3-K20m1){4, *T?+fflFJC«3RUfc. C H 3O-.fn^v-0#S 
tt, 5 B 6-«7^h*ffl^SlFIfi Uo-7x=uy^757^^c 
*-^7fV yfa'^**4'^- ^irg-^LfcSt-M 1 3#y ^ n-t^A b 
C£ot77 — i- 5 £ft&tti"3"2> E L I SACiotagLft. ^©»S 



il, 2.5M H 2 SO 4 50Ml©fe&P^<to"C«llhU 492nm-e®^a^SlJSLfc 0 Z 
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oKaleidagraph3. 0. 5(Synergy Soflware) Sr/HV^fc^H^ft/h-^ffi^ ioTEB 
St^i-HmX^tlfc—^ia^V^-, T366W/T366'S : L368'A:Y407'Vii, flfc 
Lfc^T 1 P T-tt, Rtt L/c-tr n 94 T366W/Y407' A £ <0 h^M 

itfcifeffTKif-^ n t h ^7 7 4 - m £ o -r--e*> * r. t as aw 

£ftfc(175mg/ml, !> >WMfft&3lft«* (PBS) «t-©W|.tt, C H 3*V 
-v- £ 13 fcfr1*?N£®^GMWM£#LfcT366S : L368A : Y407V^ftC9^-e& 

T 3 6 6 WRfE, &0T366S : L368A : Y407V^|b|^#:cD 1 : 1 m^¥0ti, 69. 

Mt-St5„ — T 3 6 6^*^-^7-8, T366W/T366'S : L368' A 
: Y407' VSB^Ol^T P^v-(AT m =- 15. 0°C) £ <0 fcSSttt^S. 
*rfti#©Ji©T366S : L368A : Y407V£ifi££#B\ Mi^oT^-fSafa 

fSf+Lfc^^fr. Y4 0 7AI1 T3 6 6Wfitfi^^©^FftTXtW¥ft 
T-C^r^m58.8°CS:0565.4 < Cr^i!t!-r5„ r*Ui. t^^7h^itT3 6 
6W(AT m =11.0°C)Xf4Y4 0 7 A ( A T m = 6. 6°C) ft*94 -?~ £ t> ±# 
Stt«r*-rST366W/Y407' A*^- ^-©ffMl--&-f So 7 r-S?SR tfc- 
fD^Y- T366W/T366' S : L368' A : Y407' V(4, T3 
66W/Y407'A, (AT m =4 0 °C) £ <9 tHiSST?*)**, Li8»U KlC H 3* 
-?-(AT m =-ll. 0°C) £ 9 

C. ^yt^tffl77-^-IjRL/«MftfHf (Ab/I a) CD-? 



b/I aW/JyF, S-CD3/CD4-IgGCT)f^§r^<^CO^^JtKL.7t(Chamo 
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wfe, (1994), ±.Bo CD4-I gGt-fCt HkLfcft-CD 3gi(L 

Ridgway, £>, (1996), ±flB) t ±o TJM5 bfc. Ab/Ia^/Jy KOJt*SE"C 
#3JK*#, gt-CD3i«*saa:H-ufc|ftjE3E*frT3 6 6WSr^^ I a #7 
T-vHSiRLfc^M#\ T366S : L368A : Y407V, Xf^tfLfc^^fr, Y4 

o 7Aov^-m*>*^«*»A#*>e>iaiR*nfc(H3). 

/t1-Sffi[p]^*3^-CfF«Lfc 0 RES**, T3 6 6W», ffi^-fSljtMfC i 
(CtlSlJ$nfc 0 T366S : L368A : Y407VH, ffi3tS7r^5 K© 

3HS^Aas»oa>© i a^;-?-i:jfofft4 1 a *y^-©ii-g^£&< n 

#'>tf*^r^-fli&JW*£*3. £iH£&f*\ Y407Aii, ffiSti? 
^-r5C H 3^Mfr»aa-C»mS:^^**^^^-^^fi!c1-5^mfr 

c n 3aEa#as, fijfflnr^c II 3^fr-«e^niffii!^^^/^«'-©^©fc 

mmmt. liC n 3t^iMl 3 »^III<0|BJ©T LT 
£C5„ XLl-Blue© <fc ?t£TV/<—Wlfflfe±\Ci5^X, C H 3 ite^-IIlBfr^* >" 

i wts 7 y -co c H 3 ©w*as^«sn5«5 5 . 

T^^>iiKir^bL/c«^^7cJ»0-<7)^tt^l6if1-S(Figini^, J.Mol. 
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Biol. 239: 68-78 (1994) )„ fr< LT, ^7^i?yH:»#IK©M $ ttmwf 

60ffii»!5:T^n-f?fe5„ C„3 W yo^-^l-:joV^, ^f+Lfc^ 
*©fcftKHSUfcl^©ffi<©3o(Dj»S(0B«*f-- , ? : --f-«fcfttcrrtcffl 

£HT©JU6Mtt, 3 |iH CSi^Mt5^fn^;vf?--I#I 

5 5 -OJttSE 

b-*^F v(scFV)fcT:fr7^7'7y-(Vaughanfe(1996)Jife)^, A 
x 1 (t h Hry^-^D-yy^r-t-if ECD), GCS F-R(t hKftS^ns 
-IJtH^Hr^-ECD), IgE^X^IgE), IgE-R(tMgE 
Hr^-oHB), MP L (t h hP^jK-r^VW-feT-^-^nv'V^-?— 
■if ECD), MusK(t hffiflilWl/^-fnyyJrt-fECD), N 
poR(t|-t/V7r7W^-NpoR ECD), Rse(tH^^-f 
n^ydf-?— tf, Rse, ECD), HER3(t M/t^-f n^t-€ 
HER3/c-erbB3 ECD), Ob-R(fc Wrf^V — E C D) , 

EGF(thIff^MfHfl> [ECDttJWS^K^-fi'KBBi-*] «r£tr 1 



-223- 



— fe^— ^^rfl-^tf 5fc»{CFengtDoolittle(1985, 1987, 1990) CO 77V =? J) X 
Attt5/n77^"7 7-f ^"SrfflV^Tit^bfcCFeng, D. F. tDoolittle, R. 
F(1985)J.Mol.Evol. 21: 112-123 ; Feng, D. FfcDoolittle, R. F. (1987) J. Mol. Evol. 2 
5:351-360:&U«Feng ) D.F>Doolittle ) R.F. (1990)Method Enzyrool. 183:375-387) 

5 ii7v L r ? / mm<nr 74 yyyh icx^x&mLfcm zmmzm-t 

xyfp-4/9(HER3xOb-R, M^tf y ^ ^tSLfc) f*> HER3J 
ig-a-1-5 4 OO^ P -ViSl Xft-ttiWiCOfei-O b -R ? P - V > V L ga?U£* 

J:©gL-HER3^n-^tv L K?iJ**^rt5r i^rgto *f£«Lh©:i^ h 9 
^©*ffl^©l3m^;ftWi:©^o-^iv^iJ£*^1-5*Hrt©ft 
{z|^p ->-©»:£ MP L ^ P->-©pSji, lXUWiCffi 

©MPL^n-ytv L E?l%ftfLf:5o©^D-y^if)^Lfc„ (IgE x 
Axi)xtt(N P oR x igE-R)©i5^, SiBoeflWMJSiiftv^- ^tcjav^r, 
4>*< 1 1 1 ©#Jlttto^Ttfcf££ti3:7:7^ > b©Ici±#^/>&^ofc 

%xhitzm&, T^/mmmmmv&wic^xm^bhtc, 1411 Axi 

p — XAxl. 78), R s e — VRse. 23, Rse. 04, Rse. 20, StFRse. 15), Ig 
ER(^P->-IgER. MAT2C1G11), O b -R P->obr. 4) , SffVEGF^n 

-^vegf.BjKWJIttft^oBoroJlftSSffroVLEJIlroJtR-eabS. E?Uro£ 

H(Kabat, G. A. £3 (1991)±|B)X(4«3t»^*(Chothia> Lesk, (1987) J. Mol. Bio 
1. 196901-917) 5 SaBUf^CDRaawte*^ J ErtL j etlTi»t#tio 
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JSS^-C D R s ©MB© 1 ^£T'ffiji-r5„ Rse. 20©««(KI3?98%E#Iln|— te) 
f±, ^tt^CDRs©*MW©2a*-CJW:$ 0 *T5/i»£o«ftH KM 

Mtt^, ^^£#^©*«©«*©fc*©^«£-r-5 0 

«X.tt\ M#$tLSJtfcftofcs cF v($|;LffAxl. 78) ©««£ 98-99% gBMP 

©f^& : K-0b-R/fei-HER3 0 

tF^fyi/t^-(Ob-R) XttHER3/c-ertiB3*e^ffiS*<H ER3) 
©WKy^y^LfcScFv77^^>-Ht *§Vfc hcFv7r 
- 7 7 1 ' 7 y - * ffl V ^ fc ilglj © 3 O © 5 ? V K J: o T # b iV± (Vaughan b ( 1 
996), _kfB) 0 U/fyHr^ — I gGtHER3-I gGdmlPBS^lOMg 
4'C-e-Bfe, ^"■7 , '(Nunc;Maxisorp)^*»-f-5fcfetftfflL 
fc 0 SSUt7r— «T©fiuE£ftV\ Vaugham(1996), if3!^ i "915 
5!-^flLfc 0 t Lfcft*. huMAb4D5-8 (Carter, P. ^(1992)PNAS 
USA 89: 4285-4289) X(±t Ffc LfctfC- I g E (Presta, L. b (1993) J. Immunol. 151 
: 2623-2632) §r . lmg/ml©«*T% F c -g-g-7 r -v^S^-rSfcfcW&ilBiJl 
@»t»tr^ftfc 0 ^i-fetf531SU (Hawkins, R.E. (1992) J. Mol. Biol. 22 

6:889-896)fc, s c F vfe^U^y W?:/^-£^1-3fc*{^£ffl Ltc 0 i 
(DVy^l/V^y^ — ^^ Xf^L/t7°0 7T-ir\ i^m^-j— if (Carter, P. b 
(1989) Proteins :Stmcture, Function and Genetics 6:240-248) XO, 5 1^7°^ V 
H?7°*— I g G©^{>mSW^65r«:££U^©m©:/n7M >AiT77 P 

tf^VftU #1, #2, Xtf*3?*VK<DSBUffifc:i0<)n»U 25n 

M&t)«5nM©jgMigffl Lfco 7r-^WfyftSI?r, ^ F 1^7" FT fcTi? 
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y-WM^ y m& tT" X (Dynabeads, Dynal, Oslo, NorNvay) V ^TSIE L fc„ 

hn-/V©^S##H^Xf4fei#:SrfflV>fc7r-v ? S.U ? s c Fv ELI SAM 
ioO?!)-yLfc„ -7°7^^-, fdtetseq 

^oil^PUCy/^— ^(Vaughamt(1996), _h|B)SrfflV>Ss cFvjfA*OPCR- 
if B&tfBstNI M <£ 5 -eOESf (Marks h (1991) ±13) (d <fc o T#*T bfc 0 BstNI 7 ^ V 
*-7°y >-hSfc<9 li>f»50?P-^PCRi3 V^tmyc seq lOT^-f-V 
-(VaughamP3(1996)±fa) fcffl^T^te^i^Vgj*-^—* — (Applied Bi 
osystems)^ffl^Tf--Y^/Pga^J*£Lfc„ if^T'/H'i, Applied Biosystems Au 
tomated DNA Sequencer^^T^tf L.J.Oga^J^SeqEd^rMVT^W bfc 0 

fflt'fcS: tidtffiS^tb5(Figini, M. £(1994), ±15, ^cO±#:^#fSi- X 
JlfBCO^IrfflV^r, 1 lW^/^SijE-HERa^n — yt 1 8©JrC-Ob-R 

B5)„ *©B*JHu 31#Htlnfr^«tSfcfettffl Lfc^-O b-R? c 
-y26iK-HER3^n-yi 8 »V n &u:*iI<DV L 6a?lJ^fcMfefa#{fO„ ^ 
©«*ii(Kabat,E.A. k (1991) ±|S) MttV ^H^ttSl £;h<3„ IH^IJcD^li (Kabat, E 
.A. &(l991)±ia)X{±«ia«S:»(Chothiai:Lesk > (1987)J. Mol. Biol. (1987)1 
96901-917) i^ofcfcifWg-a-C D R«*c0&g(4, tjifjiTS i ±$U- iot 

e^wia^Jf*. #lR-Ob-R^P-y[C»t5#lS-HER3^o-yt 
tbKL/c(g]8&t>*S5) 0 1 l(Ofi;-HER3?D-y»5*>©40^ lXii 

o S*fi-> 18«jT:-Ob-R^n-y©5*)©9oaSJi;-HER3^D-y(D- 
oi^CV L ?r#*1-5(^5, HV«#H)o 




#3zmf&i?*A'7 A FSr&-&^T*-5SB5 tfcc„ 3 £ 1 Stff 2 y ^7°^ 

P -vefe 5, K-Ob-R?H-y# 2 6 tR-HE R 3 ^ n — V# 1 Sfrb<D 
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(DtKVmmVfD 8%SDS-PAGE ?M±. W^M^ n £V -^-©IJ i3?230© 
-©ii!3:200©jt,a>ttJ:©MW*T-©#ftv':7 h^Lfc, ^©MWv/7 h Ji# 

-MfrSfflKftOO b-RMHE R 3 ©W*—»#»ftttl4, «T©*£fe© 
i^ig^EL I SAffi|Ciotl*»$ft5„ Ob-RlS^S, Ob-R-IgBt 
-g-^^^Ki LT#fti-50b-R{CJ;oTE L I S ATyfe-f T?*iE$^5 
o ^ob-R-i gBt-a-^^^Ki*, Qe-^i/no^^oM^-fi©!?!^ 

^w?!/^ ob-R-i g^<o*WJIttiBf^t»9Kt<fc»|{:8clHlj!fc»*n 

5 0 ^OTyfe-fK48»t5*2©^fcL-r, Wf-;HtHER 3- I 
^V/^^K^JPx.fc^ ^rL-Cf^^;HtHER3-l gB^^^K^ 

d and Perry Laboratories, Gaithersburg, MD) ©^P(^dot+5#fe©^'ft:©^|5g 

^rt|a«Lfc*#T, Ob-R-I gtHER3-I g ©^^©-fi#^tt 
ffiftOb-R-I g/Zl«Sttfi#/HER3-I gfWV 



^-^i>^©^ffiJit@)ef[2LfctfefflBrii>5cS»i: LT«J$tt5 0 Ob-R-I 
gtlS^tS^, HERS-Igitt^U^ftli, JifBS^^^^ 
, IfflSfc, HER3-I g bm&T&lfi. Ob-R-I gti± 

^l^v^h, JiK*-&fr*^*i", Bwt©«***r. ob-R- 

IgiHER3-I g ©^(w^-r5it^ffl$tv5-a#mttKfri4, BE 

szititt^^HE r 3 1 o b - R©w*tcis^t-s i t zmw-rz. 



ft-(Ob-R/HER3) -fi#J|ttJn*<03§S t SIT (DM <9 Hf? L- 

fc 0 tH&ffl2 9 3 Sf«^ ^mt4Cfi-Ob-Rl«, 61-HER 
3li, XiiJiK&Lfcii9^m»ft#:('*ii-efeofc^n->-2 6X&1 8 

3- KftDNAOJt*}*, ««^-ob-R/$T;-HER3-a:#^14feT;#CD|a 
££W.BL&^<£5(-1 : 3tLfc„ i?!7JCDfifJ3r, B^Jfttl : 1 ©JtT* 
iALfc„ 12 u g(D KDNA&, »^yyl*;Vv"?Ait 

P$tC J; o T293S«tNC##A (co-transfected) L/c (Gorman, C. , DNA Cloning, V 
ol. II, D. M. Glover, ed, IRL Press, Oxford, p. 143 (1985) ) 0 *<£>iifflflS£\ P B S "C 

^V/^Kf4, 0£{bL.;fc:/P7WA(ProSep A, BioProcessing Ltd. , UK) 
^45IMlt LT, gt-(CD3/CD4)Si#/*ft##B^©*St»SS!4:«T 

<Dm<omn^tc 0 t m&^w»2 9 3 saws*, 3o©/7xu'dna» 

rh7^7x^-> 3 yLfc 0 ^-^5^5 Klttt-CDSgf, ia-CD3 I g 



fif^-rW7*5 KKifijfclfcifln&fc. KULfcfct^ ftffift#B^ : 
S£ : M7r-^5 KK:*fU 3:l:3*»b8:l:3|W©ttHi: L-fc 0 h—ffl'tW 

»(Gorman, C. (1985), _h|H) {C £ U 293S«&4nc*#ALfc 0 Fc-^^ 
^flil, ig^-ftLfc^PTM^ProSep A, BioProcessing Ltd. , UK) Sr^vCilB 
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Ky/KNovex)TMt«t»»U Serva bluet i^^fetC ioT«rmft Lfc 0 ^/V 
oRadJiCioT^.^^ VL, ^ LT^ KSgigfeSrMolecular Analysty^ 

-f^-^«riS^:1-5fc»trrtM^$ixT^4. -Sfrotfy^;/^ h\ K392 

mi t mm ft e>*tfc»3\ mt 9 5 %©~r n *y -^-tm^tz. m 4 mm 
*vii, v 1 2, Sffv 1 6) 0 lt, -mwrnttfeifrrom 1 iS?2©5tf 

t/i^t -X Si * <DJIM &rft/M L-T 5» 

JP x. T , S^*ft oMiaottli^fD^/vf?-^ mm ft 



Jfi#©*36 : K-Mpl/ft-HER3 0 
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7-Y^7U-»Jtl^), _h|B, £rfflV\ tS-HER3scFvOV H tV L 75y§ 
SE?[J£\ fcFhny«-fxfyi/t^- c-Mpll:^t5 2 3 scF 
v t ifclfc Lfc 0 1 1 ©ft-H ER3^n-y©5 o(i, 1 XfeZtlSX-kOM p 1 - 
iBr^^n-Vtiai— OV L T5/»E?I***i-5. RMK.. 2 3 cDiK-M p 1 s 
c F vCD70(4, K"HER3^n- >C0— O fc |n| CV L £r#=Pf L-TV^fc (* 5 , 

±ia, S#£#M)c *rwftfc, v n T$y^ga?iJfL tt-Mp 1 «-her3^ 

^roJi-Mp 1 s c F v , 1 2 B 5 (Genbank accession number AG048775 ; @B 
?IJ#-^ : 2 7) tJiHER 3 s c F v ^P->H 6 (Genbank accession numbe 
r AG048774 ; HB?U#^ : 2 8)tt, [R|-CO V L ia^tK3IKl^^^^ £ V H gB?IJ£ 

S*{*©f£#H^i-fE*Lfc)&U^C H 3 K^-r^rBK-tStf^tLfc^/vyy K 

s-a-w^ffli-iy, t i4^7 n y>f ^-ft^t* § 5fi-M P i/s-her3i 

H 5R H « t *f ^-t- S L Ba« » tt 5 » S« L fc. 2oo»ftt 
>i?&.l&yxfry4 K*r&t>*fc#£L.fc. ^»*iI<OLftii> Wv l l a> 
tOC H 3»^T'l^2o©Hit*§ALfc 0 ^©IgG^jS^ii, :/ 

V^SDS-PAGEt±oTMlft. 



#fttt(c$3(tar©iiiPi±, h^y^7f»«t5Bs i g 

Mp 1 tHER3 ECD^M»p€£fd£^ai#Lfc^-Mp 1/ti-HE 
R3Bs IgGSfrOtTJll &T©iI9EL I SA3rfflV>-CWffiL;fc„ ^TcD 
IStPBSifIJfflV\ 9 6->7i/VS(Maxisorp,Nunc)cDf@*CD!7i/K4, 
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5^g/ml©HER3- I gGXilMp 1-1 gGt~lffctSU i5fc#- Ufc^t?0. 5% 
(w/v) B S AT? 1 mm?* vtfc bfc„ ^»ft#J»#i#i±, SMY349C : T366S : L 
368A : Y407V/T366'W : S354' CSr^tftrC-Mp 1 xft-HER3 B s I gG&iU 5 
SLfcF c«Jrj|oMt5IOfi-Mp lXfi^-HER3 I gGiLfc 
„ fta®Kfr(l/ig/mL)[4, tftf=/HtHER3-I gGW^ M^r-Tlf^ 
y-*-^7T-f y i/a^/V^-drv'y— i?g£-o-ft(Boehringer Mannheim) ©1:500 

JO*., 23 < CT$P 5 l-l^FM-1'>'=3r^"<">3 VLt ^/P^v^— SflStttt, 
IK?6#(Kirkegaard and Perry Laboratories, Inc. , Gaithersburg, MD)i^J;o"C 

ffflbfca?), ft-Mp 1/S-HER3 Bs I gGii, figiJjCMp 1 iHE 

R3 ECDStHro*^^t3b*«JJ.o|Pl^Fiii, |HHi<pf*«tliJSKIHIi$K:«t 

&L-tz 0 iftKStfLT, Sa«S-Mp 1 fcH»ln-HER3 I gGti, #JS^5 

n^gts^c^jis-a- Lfc m 6 )„ 

^OCnSflil Lewis, G. D. t> (Lewis, G. D, (b (1993) Cancer Immunol. Immun 
other. 37255-263, * i ■? ©*i*SrffiV Lfc« <9 
, «I*W^fet*-ft#»Sa-^ffiWa«r±(ADCC)^f-^- b-fSH^SrltJH-S. 
HmMfttTyfe-fH:, 51 C r -«»LfcS K-B R- 3 RUH 



B L - 1 0 0 m (^tl^MTCC^teS^-HTB-SO 1 45509) 7 1 ^ * 

mt LTt b*ffilil«y J"<#fcfl!^T|SfT Lfc 0 Lewis^tM 
* 0 , * © V >s*»tt I L - 2 -cffittfls $ tu**»o fc 0 

C„3^^#:S354:T366WSt>*Y349C : T366S : L368A : Y407Vfi, Carter h (Carter 
,P. fe(l992)PNAS USA 89:4285-4289) M«fc 9 §£ig£tb7c t MWft-H E R 2 #Cfr, 
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huMAb4D5-5©H«^{CSlJf@^^ALfc 0 B^T^Wfc Lfc&tfif £§J F c iB*£"a 
tpgtfrtt, HER2-iiSlJ|Sm*»^, SK-BR-3(^j;tp ADCC^T'Ma»fg 
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mm 

(1) : 

(ii) ^BJ§©£!$ : ^□v;i/^v-Sa c #jififi^*^-r5^a^St4fci:^0 

(iii) E5!!©» : 2 8 

(iv) im 

( A ) ttp/f : '/x^Vr^ i'v ^f>3-^V-7';F 

(B) 7h'J - h:l t^-.^J?-^- ^x^ 
(c) rf! : +)"> 77>W3 

(D) ffl : # 'J y*)l~7 

(e) a : u*^*a 

(F) : 9 4 0 8 0 

(v) a>\z3--?-mm?imBjS,: 

(A) m#B&:3. 5Y>f, 1. 44Mb7D^-r^^ 

(B) 3>Ki-^-: IBM PC 

(C) j*^— 5^ ytf^Xrk : PC-DOS/MS-DOS 

(D) V7 F^7x7 : WinPat i n(v^>^-/^) 

(A) : PCT/US 9 8/0 8 7 6 2 

(B) tfJJilH : 1 9 9 8 ^4/?3 OB 

(C) &m : 

(vii) : 

(A) ffiW^t : 08/850085 

(B) mm : 1 9 9 7 ^2M5 B 
(viiiMtJiAtSfg : 

(A) : -ny "J—, r-f tK'J- x;b 

(B) : 3 6 , 4 8 7 
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(C) #%/igil#^ :P109 9R2PCT 
(ix) ^ a >tilB : 

(A) mm: 6 5 0/2 2 5 - 2 0 6 6 

(B) =rV7 7 650/952-988 1 

( 2 ) mvmn ■. i ©fit « : 
(i) mmftw. : 

(A) ga5lKZ>S8F : 3 6££tf 

(B) S2?U©^ : 

(C) IHOft : ~» 

(D) h^D^- : jgftjR 

(») mmnmm m$m^ ■. i : 

CTCTTCCCGA. GATGGGGGCA GGGTGCACAC CTGTGG 36 

( 2 ) mm^ 2 <Dmm : 
(i) %m<Dftm : 

(A) iH#I©:§i£ : 2 1 Jg£# 

(b) ie?>j©s : mm. 

(C) H©iS : -*« 
(d) h#ns>- : {til^ 

(xi) EflJOPMBl : ia?tj#^ : 2 : 

CTCTTCCCGA CATGGGGGCA G 21 

( 2 ) SB?J#^ : 3 ©Mi : 
(i) BS^ICD^Sfc: 

(A) @a5*JOft£ : 2 

(b) mvwm -.mm 

(c) 3g<7)$( : 

(D) HiifDS/- : fijg*t 
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(xi) UMvmm : I3^J#^ : 3 : 

GGTCATCTCA CACCGGGATG G 21 

( 2 ) g£ : 4 CDtS* : 
(i) iB^C^SR: 

(a) rnmvmz •. 2 Aumn 

(b) mmvm-.mm 

(C) : -*« 

(D) h^O^-:ttlltt 

(xi) e^^Pin : ®mm^ 4 : 

CTTGGTCATA CATTCACGGG ATGG 24 

( 2 ) ffi*J»*f : 5 : 
(i) B2#l©<ft«: 

(A) 625U©&£ : 3 0±gS*J 

(B) %£&lCDM : 

(C) g|©|& : -*M 

(D) htfDS>-:lgiMK 

CTCTTCCCGA GATGGGGGAC AGGTGTACAC 30 

( 2 ) m?m^ : 6 (Dmm : 

(i) f^Uffll^ : 

(a) ia^j©a^ : 2 i^mn 

(B) la^JCDM : 
(O ftOft : 

(d) h^nv- : mtm 
(xi) @^j©m : m&m^r : 6 : 

GCCGTCGGAA CACAGCACGG G 21 
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( 2 ) ffi#]#*§ : 7 comm. : 
(i) KflKDftSIC : 

(A) f25*J©H£ : 3 9Jfi3# 

(B) lH?'J©m :^St 

(C) ®©!£ : -*8 

(D) h*D : it« 

(xi) ia?ucDpffl : mmm^ ■. i : 

CTGGGAGTCT AGAACGGGAG GCGTGGTACA GTAGTTGTT 3 9 

( 2 ) lasnjn^ : 8 comm : 

(i) S2?'J©1«: 

(a) mmomg -. 3 3J&s*t 

(b) mmom : w 
(o mom : 

(d) h^D^- : mm** 

(id) : ffi*tl#^ : 8 : 

GTCGGAGTCT AGAACGGGAG GACAGGTCTT GTA 33 

( 2 ) I2S*J#^ : 9 ©fit* : 
(i) E*fCDft«: 

(a) $m<Dm$ : 2 lm&tt 

(b) &m<Dm:mm 

(C) igCDSf : -*« 

(d) h#ns;- : 

(xi) E^JCDPIHI : IB^H^f : 9 : 

GTCGGAGTCT AGACAGGGAG G 21 

( 2 ) m&mn ■ i o ©nm : 

(i) 1E?|J©^ : 
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(A) 15?'JCQfi£ : 2 1 JMS^t 

(b) mm<owt -.mm 
(o m®m : 

(D) K*'DS;-:iS«tt 
(xi) BB5U0B¥ifffl : E5a#^ : 1 0 : 

GCCGTCGGAG CTCAGCACGG G 21 

{ 2 ) mm^ : i i vmm 

(i) K5U©!fS^: 

(A) B2flI<D:B<* : 2 4Ji**t 

(B) ffi*l©3i :#K 

(C) : -#« 

(D) htfn : 

(xi) gE9U<Z>&ffl : : 1 1 : 

GGGAGGCGTG GTGCTGTAGT TGTT 24 

(2) m*m^ : 1 2©««: 

(i) m&iomm. : 

(A) iSflKDfii* : 3 8JMX*f 

(B) E^|6DS:aBft 

(C) H<Dgfe : 

(D) htfn:>*- : jg||# 

(xi) m&wmm mmm^ : 12 : 

GTTCAGGTGC TGGGCTCGGT GGGCTTGTGT GAGTTTTG 38 



(2) : 1 3 0i« : 

(i) BB?J©^«: 

(a) mwomz : 8 2 



(b) mmm : mm 
(o mom. • 

(D) h^ny-:iSSRtt 

(xi) mmvmm • mmm^ : 1 3 : 

AACGCGTACG CTCTGAAAAT GGCGGACCCG AACCGTTTTC GTGGTAAAGA 50 
TCTGGCTGCA CACTACGGCC AGCCGCGGGA ACCTCAGGTG TATACCCTGC 100 
CACCGTCTCG AGAAGAAATG ACTAAAAACC AGGTCTCTCT GTGGTGCCTG 150 
GTCAAAGGTT TCTATCCGAG CGATATCGCC GTGGAATGGG AAAGCAACGG 200 
TCAACCGGAA AACAACTACA AAACCACTCC ACCGGTGCTG GATTCTGATG 25 0 
GCTCCTTCTT TCTGTATTCG AAGCTGACCG TTGACAAAAG CCGTTGGCAG 300 
CAAGGCAACG TTTTCAGCTG TTCTGTTATG CACGAGGCCT TGCACAACCA 3 50 
CTACACCCAG AAAAGCCTGT CCCTGTCTCC CGGGAAATAA GCTGAGGCTC 4 00 
CTCTAGAGGT TGAGGTGATT TTATGAAAAA GAATATCGCA TTTCTTCTTG 4 50 
CATCTATGTT CGTrTTTrCT ATTGCTACAA ACGCGTACGC TGGGCAGCCC 500 
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCGCGGGAAG AGATGACCAA SSO 
GAACCAGGTA AGCTTGTACT GCCTGGTCAA AGGCTTCTAT CCCAGCGACA 6 00 
TCGCCGTGGA GTGGGAGAGC AATGGGCAGC CGGAGAACAA CTACAAGACC 6 50 
ACGCCTCCCG TGCTGGACTC CGACGGCTCC TTCTTCCTCT ACAGCTTTCT 7 0O 
CACCGTCGAC AAGAGCAGGT GGCAGCAGGG GAACGTCTTC TCATGCTCCG 750 
TGATGCATGA GGCTCTGCAC AACCACTACA CGCAGAAGAG CCTCTCCCTG 6 00 
TCTCCGGGTA AATAGGGGCC C 821 

c 2 ) mnmn • i 4 (omm ■. 
(i) mma>®ffi.: 

(A) IB^JOfi^ : 5 0Ti;m 

(b) mwm 

(D) h^oi/-:fiitt 

( X i) mmrnm ia#i#^ : 1 4 : 
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Ser Asn Arg Phe Ser Gly Ser Lys Eer Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) mvm^ : i s wmm : 

(a) mnvmz : 5 07% jm. 

(b) mm<ow :7i;m 
(d) h*Dy- : m.mvt 

(xi) mnomm : mm&^ ■. i 5 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
IS 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
3S 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) 8e?U« : 1 6 V>mm : 

(i) miv&m: 

(a) mmoy&z 507^1 

(b) mwwm -.yum 

(d) h^n i?- : iSiltt 

(jd) mm<D&m mm^ : h : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 5 10 15 

Tb.r He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
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Ser Ser Tyr Thr Thr Arg Eer Thr Arg Val Phe Gly Gly Gly Thr 
15 40 45 

Lye Leu Thr Val Leu 
50 

( 2 ) mnm^ : i 7<omn : 
(i) SE#y®4$a : 

(A) nmcDAZ : 5 07^;| 

(b) mn<om :7Ui 
(d) h^Dv- : mmvt 

(xi) fE$)j<Z)&ttl : ffi?!l#^ : 1 7 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ssn Thr Ala Ser Leu 
IS 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) m^m^r : 1 8 <Z)fiHR : 

(i) mmvftm. 

(A) : 5 

(B) 1B5IJCD^ :75;i 
(D) h^Di?-: fiS&fc 

(id) rnmomm : mmm^ : is 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
IS 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Dys Leu Thr Val Leu 
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(2) mm*5 : 1 9©tS?ft : 
(i) : 

(A) %m<DM$ : 507^1 

(B) WffltDM :?^8 
(D) h^Dy-:» 

(xi) mmmm : BE^JS^- : 1 9 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ser Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) mm^ ■ 2 o ©title : 

<i) IBJUOfSa : 

(a) mno>&£ : sor^i 

(b) mwom : r x jw 

(D) h#ny-:£»R 
(xi) K?iJ©a¥m : I£3*J#^ : 2 0 : 

Ser Asn Arg Phe Ser Gly Ser Lys Xaa Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
3S 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) umm^ : 2 1 omm ■ 

(i) ISfllCfta : 

(A) : 50757i 
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(b) mmom >. ;m 
(d) htfns;-: mm 
(xi) miomm-.mm^ : 2 1 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 1C 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
SO 



(2) IBJ'J#^ : 2 2(Dmn : 
(i) MWCO&M : 

(A) EmcD&Z : 5 07^i 

(b) mmom -.rum 
(d) b#w-:m.m% 
(xi) mmvmm mnm^ : 22 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) ie?u#^ : 2 3 <Dmm : 
(i) mmv&m 

(A) mmMZ : 6 

(b) mwm :y$.ym 
(d) h^a i?- ■. mmvt 
(xi) mnomm ■. mnm^ 2 3 : 
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Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 
15 10 15 



Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg Ala Glu Asp 
20 25 30 

Thr ALa Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr 
35 40 45 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
50 55 60 

Ser Ser 
62 

(2) IBJWf : 2 4(Dmm: 

(i) mm^m. : 

(a) : Q2T^ym 

(b) mmww. :7us 
(d) h*-Di?- : mm®. - 

(xi) miwmm m?m^ : 2 4 : 

Asn Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser 
1 5 10 15 

Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly 
35 40 45 

Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
50 55 60 

Ser Ser 
$2 

( 2 ) : 2 5 <Bfim : 

(i) m^cDwm : 

(A) • 1077571 

(B) W3\0>m :T^Jm 
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(d) i-^y- : mm& 
(xi) mmnmm : m&m^ : 2 5 : 

Asp lie Gin Neb Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser lie 
IS 10 15 

Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu Gly He Tyr 
20 25 30 

His Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu lie Tyr Lys Ala Ser Ser Leu Ala Ser Gly Ala Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu. Thr lie 
65 70 75 

Ser Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
80 85 90 

Tyr Ser Asn Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

He Lys 
107 

( 2 ) IE5*J#-*f : 2 6 ©tt$6 : 

(i) mmtoftm: 

(a) mmcoMt* 26 irism 

(b) mrnvm -.r^sm 
(d) noy- : mmw: 

u) mwmm .• mm^ : 2 6 : 

Asn Ala Tyr Ala Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly 
15 10 15 

Lys Asp Leu Ala Ala His Tyr Gly Gin Pro Arg Glu Pro Gin Val 
2 0 25 30 

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val 
35 40 45 

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala 
50 55 60 

Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr 
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Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
80 " 85 90 



Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe 
95 100 105 

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr <31n 

HQ 115 120 

Lys Ser Leu Ser Leu Ser Pro Gly Lys Xaa Met Lys Lys Asn He 
125 130 135 

Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser He Ala Thr Aan 
140 145 ISO 

Ala Tyr Ala Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 
155 160 165 

Pro ser Arg Glu Glu Met Thr Lys Asn Gin Val Ser Leu Tyr Cys 
170 175 180 

Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu 
185 190 195 

Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 
200 205 210 

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Phe Leu Thr Val 
215 220 225 

Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val 
230 235 240 

Met His Glu Ala Leu Hia Asn His Tyr Thr Gin Lys Ser Leu Ser 
245 250 255 

Leu Ser Pro Gly Lys Xaa 
260 261 



c 2 ) mnm^ ■• 2 1 <omn : 
to mnvftw. : 

(A) ffin<DM.£ : 7 1 HU&M 

(b) mn<Dm m$ 

(c) mcom : 

(D) h#D^- : gif« 
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<xi) mm mm mm^ 2 7 



CAGGTGCAGC TGGTGCAGTC TGGGGGACGC TTGGTtCGGC CCGGGGGGTC SO 
CCTGAGTCTC TCCTGTGCAG TCTCTGGAAT CACCCTCAGG ACCTACGGCA 100 
TGCACTGGGT CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGGCAGGT 150 
ATATCCTTTG ACGGAAGAAG TGAATACTAT GCAGACTCCG TGCAGGGCCG 2 00 
ATTCACCATC TCCAGAGACA GTTCCAAGAA CACCCTGTAT CTGCAAATGA 2 50 
ACAGCCTGAG AGCCGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGGAGCA 3 00 
CATTATGGTT TCGATATCTG GGGCCAAGGG ACAATGGTCA CCGTCTCGAG 3 50 
TGGTGGAGGC GGTACAGGCG GAGGTGGCAG CGGCGGTGGC GGATCGGACA 4 00 
TCCAGATGAC CCAGTCTCCT TCCACCCTGT CTGCATCTAT TGGAGACAGA 45 0 
GTCACCATCA CCTGCCGGGC CAGCGAGGGT ATTTATCACT GGTTGGCCTG 5 00 
GTATCAGCAG AAGCCAGGGA AAGCCCCTAA ACTCCTGATC TATAAGGCCT 5S0 
CTAGTTTAGC CAGTGGGGCC CCATCAAGGT TCAGCGGCAG TGGATCTGGG 6 00 
ACAGATTTCA CTCTCACCAT CAGCAGCCTG CAGCCTGATG ATTTTGCAAC 6 50 
TTATTACTGC CAACAATATA GTAATTATCC GCTCACTTTC GGCGGAGGGA 7 00 
CCAAGCTGGA GATCAAA 717 



{ 2 ) 1B^J#-^ : 2 8 (Dmn : 

(i) mm<D&u: 

(A) fH5*J©g£ : 7 3 2Jg£#t 

(b) -.mm 
(o mom. : -*« 

(D) h#ns;-:fij&R 
(xi) mS<D&m:mm%: 2 8 : 

CAGGTGCAGC TGGTGCAATC TGGGGGAGGC TTGGTACAGC ATGGAGGGTC 50 
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CCTGAGACTC TCCTGTGCAG CCTCTGGATT CACCTTCAGT AGTTATGAAA 100 
TGAACTGGGT CCGCCAGGCT CCAGGGAAGG GSCTGGAGTG GGTCTCAGGT 150 
ATTAGTGGTA GTGGTGGTAG CACATACTAC GCAGACTCCG TGAAGGGCCG 200 
GTTCACCATC TCCAGAGACA ATTCCAAGAA CACGCTGTAT CTGCAAATGA 250 
ACAGACTGAG AGCTGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGATAAT 300 
GGGTGGGAAC TAAOGGACTG GTACTTCGAT CTCTGGGGCC GGGGGACAAT 350 
GGTCACCGTC TCCTCAGGTG GAGGCGGTTC AGGCGGAGGT GGCAGCGGCG 400 
GTGGCGGATC GGACATCCAG ATGACCCAGT CTCCTTCCAC CCTGTCTGCA 45 0 
TCTATTGGAG ACAGAGTCAC CATCACCTGC CGGGCCAGTG AGGGTATTTA 500 
TCACTGGTTG GCCTGGTATC AGCAGAAGCC AGGGAAAGCC CCTAAACTCC 550 
TGATCTATAA GGCCTCTAGT TTAGCCAGTG GGGCCCCATC AAGGTTCAGC 600 
GGCAGTGGAT CTGGGACAGA TTTCACTCTC ACCATCAGCA GCCTGCAGCC 650 
TGATGATTTT GCAACTTATT ACTGCCAACA ATATAGTAAT TATCCGCTCA TOO 
CTTTCGGCGG AGGGACCAAG CTGGAGATCA AA 732 



1. Kllo#M7*fKt'>ft< b*>l<DmMV'i'77\ t b*iStt4S>W#m 
( a ) K» 1 © jK !J -<-ff- Ktt, *W1PJJ« 5 K©v;vfv-{t V* 4 

(b) RJSl ©&UWJP*°y^^TO, *ti^eti*S-&K^-fVSr^ R 

2. tt*l©#y^:/^Hfc3-HLW5«lt Kftaptfy^^Ffca- 
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3 . Si? 1 © * y ^T'f" KXttfttB* 3 ^7°^ K0-*XI4Pf*0?/i^T- 

M®7y -(D^jr-zv^nrntmrnm-rz ± 5 tut 7 y -© 

*Il2tE*©*fc 



**©a^i 9 Vh3vMH*£*&#t5#Aa*&=>- K-f-S J; 5 KK# 
oxmiK 7r^f^^ iit^ «t o TSafrt-SMf** 4 fe*©*& 

x;:;V77 = y(F), fP->y(Y), h 'J 7 h 7 T > (W) . ^fyn-f^(I)S 

8. R£l ©xt>*#ip^y-^^ F^^^^tm hVW y^tftf*il 
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i saa©*Sx 0 



ii. isti) (Dm\^ mm i ©*° 3 Kftt«wp# y 
i 2 . ff*if i ia*©^fefr «toTKit$nfc#««F*tt^o 

1 3. #STg1-6mi©*°y^:/f K£'>&< £f> 1 ©#*D#y KSr 
( a ) Sfg 1 ©4? y Ktt, BEttJqjif y Kro^-A^T-fl: ^ 

14. KJBlOJKy^^Kfta-KLTV^WI, SfcfigtfttPJKy^f- 
Kfca-FL-C^SSfflt fcL<tt£ft&©W#©SflW^ fjE#ffiXi«©- 

15. wgio^y^^Kiiiffias, ttisiotfy^/fpfcttin* 
-©f-^-- A^^ra* <t 5 fc4fi*Lfc7 y -oft- a^^t»* 

K-f 5 .t 5 {d**©sK^6*M$tv-cv^*\ xitmm^v^f- 
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i6. mm i <vx y v&xmnatf y vwA^-v-ib -f ^© 

1 7 . iigt^l^, ^#ST 5 1 <D-»))^ff- K&tWflPzK 

5 Krt ic#A $ ns SEEK i o $ *i,5afcft« 1 6 fB«®#S#Mtt 

1 8 . i 3tm<r>^®m¥i$iWtmwt ^A/tv^sdwi. 

1 9. ft*if 1 3ia«©#iW^tttn:**3-KLTV^S«IISr^tPlt^»IJiao 

2 o . ^Mfi^nt? L»«wfl&T-& i 9 iaa®«±«„ 

2i. (a) #jp*°y^^KJi»T$y^astg*$^s^i»jKy^^ 

^ K©#ffi©T $ /IfcSS-Sr^tFSS 1 ©*1 ^5=- K*a- FL-T^SiS 1 ©« 
lfe«rSiR1-5 n t , .fttWJR* 0 y F±©T $ 7 1 <z># y ^ 

f - k±©t 5 j mmtmmmmmm-m: 5 <tt>i ©ttira^ y 

T^Jg 1 y F t ttJP# y F t ©Kt-^JfcffiSfPffl 4r4fi!c-t-5 
it ; 

(b) mm*^~v-fz>mmm\*m$i-rz,z-t, ^^.x-mmm^m 

( c ) SSI? 1 ©Sg?&W»ll&tJ««^- K1-S^K^?g±*ffliS 
2 2. Ig(a)»$10WtfttWI©'>4< Hl©T$/ 



2 3. MEHflS, Rmi©*°y-<^Kfc#iP^y^7 B ^Ft©P f §©#E-e^ 
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24. tfgextf, 7D-oft- /^^ras^ffis^LTS^i©5jfy-<7 p 

£#A"f 5 r £ 2 2 |B*©*ffi 0 

2 5. % 1 © # JJ KXtWWBJi? 5 K©*iv?iT,«sei^S^ Vi-A 
>-Sr^tftl*iI 2 1 e«0*ife. 

2 6. SKfF^y^C,^ K7!-OTfeSft*3S2 5|B*C0^ o 
2 7. ttKf f^-f^t h I g GT'fc5t»*3l2 6fa«CD*fc 

2 8. y K©fi£*a»e>* i y K&tW* <itl <omu 

(a) B^iro^y-s^KXtWMP^y^^KH:, mmi^v^?- 

(b) KJglo^y^^hWBfH:, S^/i^-f K»^i9S»***i5J:5 

lammtf y k©#b©7 y —<r>=j-*— ^^mmt m~K\m-t% x 5 1 
f4g^ij-f,^s7y-«^^-^*as*^, : 

( i ) &&W6W®m*>ff^? h y ^x^fiiJfSie ; Xtf 
(i i) ^lro^y^^Kt^P^y^^Ktro^ir^^ftv? 



K t ttiP # y -^7° F t © KQ (- #3^#ffi * /W 7 K*S£- £ A V ^ X V > 5 n 
U **U:i J: o TRm l ©^ y K t ftJPJi? y K t ©RiJ ©#H«rfSS 

30. #£#^tt*rCf£^ S-Ob-R/S-HER3St/j7L-Mp l/ffi-HE 
R 3 ^ ft 5 f¥ ^ P> £ 3 1 IB« W^fe 

3 1. St-Ob-R/jn-HER3MSi;-Mp 1/WrHER 3 t^btHmt^b 



-252- 



3 2 . ^fiWftttffittas, fi-O b-R/fi-HER 3£l«n-Mp 1 /ffi-HE 
3 3 . %W&m$jm®, !S-Ob-R/fi-HER3arffii-Mp 1 /ffi-HE 

r 3 a» & * 5 » h mm. ax a it*>s 1 8 taa»a^ 0 



[ftffiP] ¥^12^1^ 7 0 (2 0 0 0. 1. 7) 

(1) M»l#©^8 8K©*5©^#:Sr» SUttcD^5«iEi-So 

(2) wmm<D% io frhm&ti~m io swt frbmi^ r (2) hb 

?IJ#-^ : 2 3ffl'|g : (2) E?lJ#^ : 2 5 (OffiffR : j t&Sro^ «T» 

r (2) ia?U#^: 2 3rofiH8: 

(i)ga^j»#m : 



(A)iH^lJcOft§ : 1 2 275/S 
<B)e?!l©§! : 7 5 /H 
(D) h^nv>- : jftjitffc 

{ximmofm ■ mm^ ■■ 2 3 
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Gin Val Gin Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly 
15 10 15 



Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

Ser Tyr Glu Met Aen Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
35 40 45 

Glu Trp Val Ser Gly He Ser Gly Ser Gly Gly Ser Thr Tyr Tyr 
50 55 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 
65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg Ala Glu Asp 
BO 65 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr 
95 100 105 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
110 115 120 

122 

(2) mm-B- : 2 4Wf» : 

(A)IH^ftS : 1 2 375/1 
CB)BWOS! :7x/m 
(D) hjKPS?-: fflRtt 

(ximw<nmM:mm%: 2 4 



Glu Val Gin Leu Val Glu Ser Gly Pro Gly Leu Val Lys Pro Ser 
15 10 15 

Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lie Ser 
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Ser Gly Gly Tyr Tyr Trp Ser Trp lie Arg Gin His Pro Gly Lys 

35 40 45 

Gly Leu Glu Trp lie Gly Tyr lie Tyr Tyr Ser Gly Ser Thr ryr 

50 55 60 

Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr 

65 7C 75 

Ser Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala 

80 B5 90 

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr 

95 100 105 

Gly Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr 

110 115 120 

Val Ser Ser 
L23 

(2) mm^ ■ 2 5<D\m ■ \ 
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S I s s 



s s s s s s s 



„ rn - c; SS C! 



* « = E £ " 



5 5 I I 



s - - 



c c* - 



3 - 



Si 



[»W0] Wcl 3^2^ 2 3 0 (2 0 0 1. 2. 2 3) 
HtjEl*S*] 

H 1 ^ ^Itm 1 ro^t^L J.o« 2 ©M^ 4" 2 
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i^Sf 2©^K^Vf4, fg2Wtfy^7^F©Jg2 0«§TOK^V£ 
IS: 

( i ) _kfE*Ky ^7°^ KLTl^3«^£^tHt±»&£:*irt- 



2 . JifEf? 1 5 *<•?<}■ V(D^/u^-it -f Vfca- KLTVSSffllX 

^eih/Ott^/l^-r-fl: Kt< -f Vtf*, _hfa^ i 2©#!) -^T^ K©fi&#©T 

7 y -ro^^-^*jSSSr^tr«t 5 ic^M^^5lt*il2fa*»^„ 
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4 . jits*? y -<-ff- }?<d-?/u^-?~^k ma^omgmKftM s# 
ffifixe ( i ) <Dmz : 

Sit, feitf 

^^e«1-5^t^J;oTSm2»7Ky^^K^3-KL-r^5«^fflS1- 



77&o 

6. ±0*£fcMW**^55£>Jti6i6S, T^=^(R), 7x^77 

7. ±9/h*v^«f»jift^rf-5»AjME^, ^Hfyfc), r7=y(A)> 

7\JM£as ->*yM ^ (C) TJttft v\ M&g 4 1E«<o77?£„ 

8 . Km 1 2 'J ^7°f- P^ti^n^l" Ky ^ v££tr»*S 
1 IH«©^fc 

9 . r$ i 2 wjk y wen, c H s -f>tigG&m 
i o . m%mmm^m>ftmttMm^-vhz>m*m 1 fa«»7m 

11. IS (i) t5feff-f-5XSSrSe>t^, i iTJifBSi^teMl*) 

i^a $ ax s it i mm^mo 
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1 2 . *iv?noeft"sr« 4 vim— cabs*** 1 ib«o*s 0 

1 3 . 1 -< > t as 2 ummm. ^ y 



14. »H 1 &LMR2 ©egM K^-T >i^>t£< t fc 9 0%©7 5 /^BB^IJ 

1 6 . ft^il 1 !H«(D^^ioT.^5t^tifc#S#Mtt^ 

17. />&< 1 1 2 ©**S*fr& -f VSr^tr^fiWHttftttTffc »)> " 

T? 

S§ 1 ©S^ ^ W±J& 1 Llol 2 ©g^ -f y tt* 2 ©# 

^^x©&£-K^>fi, (i) vA^t- ffc K*-f 
^K©-^&5Sfi^I^K^^vS:W (i i) ^©^ggK^v^^ 

«*$ i ©jfif^- -y f? i ©*° y k©h i (Dmm^m 4 >zt 

WR2©fi^^Yyi4, tg2©**y^^K©IS2©fi§TOK^y£ 
S.o«r# l&tfffc 2 ©««^K^y(4JI& 9, XV 
m# y -^f- Kf4±fS-7/wf-7— ft 4 v©fBS#ffi ic J: o -c-r/W^—ft 

* fc \m^mmmvmfcvm 1 ©wres w > t $ 2 nmm^m. y 

•p- K^-f ^tt, JR 1 ©«$( bT* -Y yXfif 2 
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18. Rig 1 © P -<7°f- K©^/J-f"^-ft ^XtiSJg 2 ©/Ky s<-ff- 

1 g . ±.mm 1 xttn 2©*-y v<D^n^ti<D-?;p<f~?-it y*4 

, ±ian 1 Xitf? 2 ©*? y K«ffi*'«-v'^5 L -7-'fb Y* 4 ^© y y -co^ 

2 0 . _kfs^ y K«)TA^-r*-^tas, Sfl^roMffiSftWfc-^j.o 

1 © y Kro-r^-r-ft >f vas|4fi&£*J.of& 2 ©*K y ^ 
2 1. 0EBfeetSffl^ »7U»lWi2©#^^Ft 

» a § h « <t o -c ^ $ n 5 2 o tsm<o ^mmmim** 

22. #*©««-5r«Kp«-r^sisn:-ej,5at5ft«i 7i2*©#fi#JH4Si;# 

2 3 . S£#ffl#Jltttt^lB 1 ©«§^ -y ^ t m 2 ©e*m 4 V 

tz^. mmiATfm2(Dmm^mYt4>frK^icfiim-tz>t>K l^l/>& 

< 1 1 8 0%©T5 /8£gE^-ffi£W-f 5§i*Jf 1 7 IB* 



©#S#Htfi5T#„ 

2 4. 1 JWtS 2 ©«#K^ ^>&< 1 1> 9 0 %©T 5 / KIB^J 

^-tt^W-T5W*3l2 3fS*©^fi#*tt^ft: 0 

2 5. iHSffl2 0!g«H7^ ^>fr< t t9 5%©T5/HgEM 

^-tt£^-r5W*Ji2 4ta*©^fi#mtt6ifro 

2 6 . i 7 fs«©^fi#Sffifeif*t yrt ^#/v-t?^s»» 

2 7. itSl 7|H«©^fi#Mffifeif*^3- KUT^5«K«r#tp^»IJfa 
2 8 . tf^ia^nf f mmmUX'h 2 7 1E«©^»1R 
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29. m^<Dfti-\m^&w.i(omftYyi4>tw,2(Dft^\mft-fz>m2 

(a) Si <nmm*W£ Y*4vb ^/v^-ft J v^tsW, l © jK !> ^ 

£ -^/l^-v-ft ^Sr^tf Jg 2 ©# !> K&="- K LTl^Sii 2 ©»g? 

&mSl-r 5 r £ , r r T'BElR l Xt«B 2 ©ifi bT3E -f ^tt*fc oT*5, e. 

o±ta» i xt/f? 2 ©*? y K©*^twD^/v^"^-fb hv -r via, ±e 

fg 1 RUB 2 © jK y ^T"^ KOl*0'rM"r- ft -f ^©T 5 / i # 

nwi^z^i-s 7?; ifcss^*, znicx^xmm 1 &tfs& 2 ©jk y ^ 

(b) (i) lo©^«i^3-KLt^5«?rIRt5ii, ~ 



(i i) ^iro^e«-3-NbR»tS5 2©Rr«6«-3-Nben« 
-t, rr-e^ixu ; ^2©pr^e««s^(cm/ t cip, R»i2HJ« 
$ 2 ro-BraEefiro-tn-eixtt, tm 1 xtws 2 ©jk y K©-^t iss^ffl 

Kit 1 <D"immmttm 1 ©^ y wmmmxnm%$ 2 ©«i^6^ 

iRSS 1 ©5tf y K©ffiS#ffit iotM^, -hfBJI 1 ©^K:»^L 
, l.o_hfB«2©g^K^-Y>'{i, ^®2©pT^e«t^2©#y-<7 0 ^K© 

ffiufpfflxtts^ 1 tsss 2 <dtk y K©ffis^ffl laotM 

( c ) KS 1 XO'fl 2 ©*° y ^7°^ K ttt BT3fe*Sr a- K LT^5«lt£f& 

# y ^y^- p- 1 nrgEg^^^S &ii%> J; 5 fcigHI"* i £ ; 

(d) K««**^b^*#Sffi^fr*[H]iRi-?,ii, 

30. WKlOaKy^^KftB-KL-CV^iE^KOtW, »tt2©^y 
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ftm -r s 3 o mm<Djj$k 0 



33. r$ i xtm 2 © y ^7°^- vimvF&m -r >*%fr?ti%tmi*. 
112 9taa©*?£ 0 

3 4. tt#^K^V755C n 3 Kp<-f ^T?*>5l»*35l3 3|BitO*4fe. 

3 5. ttfrg^Ky^V^t M gG^b©fc©T'fc3if*lf 3 3fB*©*& 

3 6. (i) }C^oTSK$tl5«r*«2 9e*<0*iSfeo 

3 7. (i i) }rftoTjlK$tlSff*ll2 9^t©m 

3 8. »SgiX'a«B2roBr^6«^S^tMfe5dS, U»L'M<it80% 
©T 5 y SHE^P—H-Sr*"*- 5ft*3t 3 7 SE<ft©*fc 

39. »ff i Rt>*^ 2 © Br3Ee«ws/>ft <H9o %©r ^ / w&&m-&% 
#-r5it*ii3 8E*»^s„ 

4 0. ttfg 1 2 © <H95 %©T 5 7 ^ga^JH-eSr 

#-r5»*«3 9ie«©*fc 



•?rtb-?n©^-a-Ky^^tt, (i) vyl/^-^kKy fc^tpjKy^ 
^KoH»T?fcSftH-BrSEKj«'f^Xtr (i i) «§I©rT« K/-^£^ 
SJ?fS 1 ©S^ ^tt, *<-7<f- K©SE 1 ©£« «Tg£ K/- 
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Jitam i xiif? 2 y - Koffi*©^/^^"-^ -f y®7 y - 

a- K^'f >14, JR 1 -f yXft* 2 ©«R "TIE ^***±E 

IS: 
; Xtf 

(b) ^i^s?2^y-<7 B ^KM^^#*v?^/v7^ K»-&**ra 



4 3 . mm©«§^ -r CT'fo5it*3i4 1 fa«©^?fc 
44. mmiRx^m2<Dmm^¥^4y^K^^m^?>f>K \st>isjm<t 

4 5. R»lXU5»2©««Br3EK^-f >^>&< it 9 0%CD7 5/16gE?iJ 
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4 6. mm i 2 (omm^m -f y-^ft <tt95%©7?7 ggsa^u 

4 7. l^fflfJIffiSfl^, Si-fc h^fywt^-ECD(Ob-R)/R 

4 8. Si-t M//fyHr^-ECD(Ob-R)/ft-t hl/t^-fP 
-f(Mp D/St-t h Ht^-f n '/ytt-*H E R 3 i>645»«>&l 

4 9 . fjt*iju aw&n&nmm&ftttefrfrstsm.tfLm. 



50. «?g*#Jlttft#75\ frth^fyVt^-ECD(Ob-R)/S 

-t H/t^-fPi/ydft-fHERasyft-t h FnyWxfyy-fe 
^-foyy*t-f(Mp D/trt-t hyt^-foyy^t^HER 



-264- 











' C U2Nf5^ ECT ™C07K 16/46 C12N5/10 //C07K16/23 ,C07K16/32 




^=~~— 








V 

A 

X 
Y 
A 


citecMn ^application 
see the whole document 

WO 92 10209 A (KISTAR INST) 25 June 1992 
see page 4, Tine 15 - page 5, line 9 

see page 13, line 3 - 1 ine 18 

-/- 


1-27 

3D-33 

23,29 
1-27 
30-33 








02/12/1998 




Sitch, w 



-265- 



INTERNATIONAL SEARCH REPORT 



PCT/US 98/08762 



C-<Cuntlm 


allon} DOCUMENTS CONSIDERED TO BE HELEVAN" 




Cilngory 


CfaHono. docutrmt. wlh ncfc.M,or *l era apprconat- o, re -. .• ..fLiic,:.!; 


Fteiwant 10 claim no. 


X . 


ZHU ET AL ; "REMODELLING DOMAIN INTERFACES 


28,29 




TO ENHANCE HETERODIMER FORMATION" 










vol.. 6, no. 4, April 1997, pages 781-788, 






KP002Q84764 














30-33 




ee bstract 




A 




WELLS ET AL: "IN VIVO FORMATION AND 


28 




STABILITY OF ENGINEERED DISULFIDE BONDS IN 






SUBTI LISIN" 






1 ML uUUKINHL Ur Di<JLUuH,AL LrttnlilKY, 






vol. 261, no. 14, 15 May 1986, pages 






6554-657Q XP002084765 






see page 5564 












see page cooo, paragraph 1 — paragraph 3 




Y 


RIDGWAY ET AL: "'KN0BS-INT0-H0LES' 


1,2, 




rue rurrR tmp nc AMTTRnnv ruT nAMrtiwc tad 

tNb LNLE.rcili'b UP MNI1DUUT UnJ lUnPtJiNo 1 UK 






MLrtlfr tnrtJIN nt 1 tKUUlPltK Lift i LL'H 








25 27 




vol . 9, 1996, pages 617-621, XPD02084766 






cited in the application 






see page 617 


30-33 




see abstract 






WU 70 CfUlL A i, bLIlLPi 1 tCH t!\t J 


1,2. 




6 September 1996 














25 27 




see page 6, line 14 - page 7, line 36 
— 


30-33 




FIGINI ET AL: "IN VITHO ASSEME.Y OF 


1-27, 




REPERTOIRES OF ANTIBODY CHAINS ON THE 


30-33 




SURFACE OF PHAGE BY RENATURATION" 






JOURNAL OF MOLECULAR BIOLOGY, 






vol . 239, 1994, pages 68-78, XP002084767 






cited in the application 






see the whole document 




A 


NlSSin ET AL: "ANTIBODY FRAGMENTS FROM A 


1-27, 




' SINGLE POT' PHAGE DISPLAY LIBRARY AS 


30-33 




IMMUNOCHEMICAL REAGENTS" 






THE EHBO JOURNAL, 






vol. 13, no. 3, 1994, pages 692-698, 






XP00208476B 






see page 692 






see abstract 





F™ PCT,I5A,21© (continuation ot second stieel] (JlI/ 1 992) 



INTERNATIONAL SEARCH REPORT 



Irtt ional Application No 

PCT/US 98/08762 



UO 9210209 


A 


25-06-1992 


CA 


2097060 A 


05-06-1992 








I? 


0563214 A 


06-10-1993 








US 


5582996 A 


10-12-1996 


WO 9627011 


A 


06-09-1996 


us 


5731168 A 


24-03-1998 








AU 


4973396 A 


18-09-1996 








BR 


9607622 A 


09-06-1998 








CA 


2211459 A 


06-09-1996 








CM 


1176659 A 


18-03-1998 








EP 


0812357 A 


17-12^1997 








FI 


973543 A 


28-08-1997 








NO 


973982 A 


03-11-1997 








US 


5807706 A 


15-09-1998 








US 


5821333 A 


13-10-1998 



-267- 



(81)ffi5g|5 E P (AT, BE, CH, CY, 

DE, DK, ES, FI, FR, GB, GR, IE, I 
T, LU, MC, NL, PT, SE), O A(B F, BJ 
, CF, CG, CI, CM, GA, GN, ML, MR, 
NE, SN, TD, TG), A P (GH, GM, KE, L 
S, MW, SD, SZ, UG, ZW), E A (AM, AZ 
, BY, KG, KZ, MD, RU, TJ, TM), AL 
, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, E 
E, ES, FI, GB, GE, GH, GM, GW, HU 
, ID, I L, IS, J P, KE, KG, KP, KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, M 
D, MG, MK, MN, MW, MX, NO, NZ, PL 
, PT, RO, RU, SD, SE, SG, SI, S K, 
SL, TJ, TM, TR, TT, UA, UG, UZ, V 
N, YU, ZW 

ryy*-g-*H *'J7t/V^7 94116 

* P-K 2000 T/^-M^h 1 — 
31 

(72)3§HJif -fv^^, virf-Y V- 

7^y#-a-*H *!)7t/^7 94109 

1900 -f y;<- 206 



